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PREFATORY NOTE 



TT is a difficult matter for medical and Teterinary officers stationed in the Sadan, 
"^ especially those who happen to be in out-stations or who have to travel frequently, 
to keep in touch with current literature. This Beview is intended to help them in some 
measure, to serve as a guide to new books and papers, and to present in a small compass 
the most important recent discoveries on the subjects indicated. It is also intended to 
indicate in what directions our knowledge as regards tropical and veterinary medicine, 
bacteriology and hygiene is deficient in the Sudan, and it is hoped that it will thus 
stimulate research and lead to the acquisition of useful information. References are given 
so that those who wish to go more fully into any special subject may be able to obtain 
the original book or paper. Every care has been taken to render these as correctly as 
possible. No attempt has been made to produce a test-book, and for the most part the 
references have been confined to sound practical papers likely to be helpful, but the 
scientific aspect of certain questions has been coiuidered for the reasons stated above. 

While in the main intended for medical and veterinary officers in the Sudan, many 
of whom have rendered the laboratories valuable assistance, it is hoped that workers in 
other tropical countries, where the conditions are similar to those obtaining in the 
Sudan, may find this Review of service. It is possible that it may also appeal to 
the students of Tropical Medicine in temperate climates, especially such as may 
be preparing for special examinations. 

At the same time, it is to be regarded as supplementary to the Third Report of 
the Wellcome Research Laboratories, and hence the range of subjects dealt with 
is, of necessity, limited. 



REVIEW 

Of iOME OF THE MORB Bhgbnt Advakces IN Tbofioal Mbdioike, Hyoienb 

AND TaOPICAL VbTEHINABY SqIBMCE, with special B£F£B£^NC£ to THEtB 
FO^BIBLB BEABINQ OK MeDICAL, SaKITABT AKD VBTBBlNABf WOBK IN THB 

ASOLO-BOYPTIAN SUtJAS."*^ 

Ainhum. Aahley'Emile,' in an mtereBtlng paper on aiuhum, is iQcUued to 
trace a connection between amhuin and leproay, rcgardiag the former as a modiQed 
expression of tlie latter in persona of a '■ leprous diathesis.'* Hifi argument ia rather 
laboured, but there may be aomething in the anatomiual reasons be advances for 
the seat of election of the disease. He believes the flexor tendon of the smalt toe to 
be specially subject to strain during the act of carrying heavy burdens, and that this, 
combined with an enfeebled nerve supply, leads to fibroid degeneration round the joint witli 
resulting occluaion of arteries and strangulation of the toe, which enlarges owing to venous 
dilatation. 

Wellmao,^ on the other hand, adduces evidence to show that ainhum and leprosy are 
not related, and in a later paper suggests that the chigger may play an important part in the 
ddvelopraent of the complaint. He points out that thia theory accounts in large measure 
for the geographical distribution of the disease. Apart from these theories, ainhum has bees 
btated to be due to injury, to be a tropboneuroeie, a eircmuscribed sclerodernia, a con- 
gecitol, spontaneous amputation, and the leault of self-mutilation by ligatures, wearing of 
toe-rings, etc. 

Maneon ' [avctir$ the traumatic theory, and cibas a sioiilar j^oudition affecting the tail 
of a pet monkey. There is nothing new to record regarding treatment. Ainhum occurs in 
the Sudan, and I have seen an ioiported case in Khartoum. 

So far as is at present known, the chigger is confined to the Bahr-El-Ghazal Province, 
while Dr. Wenyon reports, ainhum to be COmmOti at Bor on the White Nile. The natives 
attribute the condition to injury caused by the coarse grass. It would be interesting bQ 

determine accurately if the distribution of the diseaee and of the ohiggar coincide in the 
Southern Sudan. 

Air. The romaikable influence of rain as a purifier of the atmosphere was well showu 
by an investigation* carried out in London in the sanimer of 1903. A raiafall of about 
3'd inches in fivo days aetually was responsible for the removal of 3738 tons of solid 
impurities. Of these no less than 20OO tons consisted of soot and suspended matter, 
aouimon salt and sulphate of ammonia constituting the remainder. 

This does not take into account the great bacterial purification aUo effected. 

Much of the Northern Sudan ie practically rainless, and there can be no doubt we suffer 
from the lack of the freshening effect of rain upon the atmosphere. This, aa has been 
pointed out, ia due possibly to an o^Sidising action and perhaps to the formation of porOxido 
qf hydrogen. No one who ba!^ lived long in lihartoum but knows there are times when the 
air seems lifeless and heavy. Indeed, this is freq^ucntly the case in the late afternoons in the 
winter. Doubtless the feeling is in part due to the dying down of the breeze, but though 
the air ia free from gi'oss impurities it ia charged with organisms, especially with moulds. 

In this connection allusion may be made to Gordon's'! work on the presence of 
streptoooccus brevis in the fiativa, and its use as an indicator of air pollution. By this 
tneans he has shown the prGsence of particles of sallva in Ibe air at a distance of 40 feet 
in front of a speaker. It wguJd be interesting to know if conditions differ greatly in a hot, 

" With the exception of the nrticlp on Typhus Fever, the nott^ reierrinp to the Fjudikn and a few other 
pftfngTophs, the pgrlwit of tJio Review from " Tuberculosfa " oftwwtis in- the w;>rk t)f Mr. R. G. Archibali3, 

The Review only extgndg to papers, et(^., appearing in IoutoaIe not Inter than about the nudcUe of July, 1908, 

' AHhiey-Emile, L. E. (Pebmftir let, 1905), "On the Etiology of Ainhnm." JMimal of Tropital 
Mrdicint, p. 33. 

* WelJfluin. F. C. (Octohor Snd, 1906), "Ainhum &Dd Leprosy, a Critical Not*." Journal of Trepiettl 
Mtdicinr., p. 285. 

* Maaeou, Sir Pjitrick. LowiDii, "Tropical Di^eneeB." 4th Edition. 1907. 

* "Some Interesting Facts Ttegardiog the Porifying Effect on the Air of the Beoent RaiQ." Lancet, 
p. 1739, VoL I. June 20tli, 1903. 

" Oordon, M. H., Report of Medical Officer Local OoTcamnent Board, 1902-1903. 

t Article not coosulted ia the ort^uiLl. 
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Aokflosto- As regards the larvae of Necator amen'canue (Uncirtaria«mvrictina.), Smith'*" has shown 

miasis— that they produce a suhstauce which is very iiritatiDg to the skin and leadB to severe itching 

ru„iinu<^ with B tendency to vesiculatioa. This irritation Leads to scratcbiug, aud the latter may 
actually facilitate the passage of the larvie through the skin. 

Lciper,* who employs the term Agchyloslomiasif, has shown that the BO-called 
'* American " Hook-worm is widely distributed in Africa. It occurs on the West Coast, in 
Uganda and in Norlh-Weat Rhodesia, hut apparently not in Egypt. It has also been 
found in Ceylon, Aaaam and Burma, and probably is world-wide. 

r cannot speak to ita presence in the Sudan. The eggs of what is apparently 
A. duadenale are frequently found in the stools of Egyptian soldiers in Khartoum, but one 
has not had time to work at this subject. The disease is certainly not so much in evidence 
as in Egjpt, hut there aeems no reason why it ahould not occur and spread in the Sudan. 
though probably Egyptians a-r« more liable to infecttCD than Arabs or Sudanese. 

Sandwith* indeed notes it9 prevalence in Upper Egypt and suggests that, it will increaae 
ag irrigation increases. X think this is very likely, and that me&sures should be taken to 
guard the Sudan, as far as possible, from its invasion. This is admittedly a very difficult 
matter at the present time, but seems worthy of consideration. The careful medical 
inspection of recruits in Kgypt no doubt weeds out a considei'able number of advanced cases, 
while up to the present there has been very little, if any, immigration of the Egyptian fellaheen 
into the Sudan for purposes of agricultural work. Possibly this may chauge in the future 
and then it would certainly be advisable to have some system of modlcal examination and to 
either reject infected individuals or submit them to suitablu treatment before admission lo 
the Sudan. In this connection one may** note the remarkable results obtained in the 
campaign against ankylostomiasis in Porto Eico. The overwhelming jmportaaco of th*? 
disease as a factor in the industrial efficiency of that island having been fully ostabliahed, 
steps were taken to treat the infected with thymol, partly in hospital but mostly as 
dispensary out-patteats. Beta-naphthol, which is much cheaper, was also tried, but was not 
nearly as good in the case of out-patieuts. Nearly 20,000 pereoos were treated within a 
period of six months and with most gratifying results. It was found that, as a rule, £ve doses 
of thymol were suflBcient to practically cure a patient, i.e. to render him healthy and to 
reduce hta power, by nineteen-twontieths, of infecting the soil afresh. The report is well 
worth perusal, and the cost of the operations was remarkably low. It is evident that a great 
deal can be done by energy and persistence, even in a couutry sorely stricken by this most 
debilitating and frequently fatal disease. 

Herniaons method of treatment by means of eucalyptus oil, chloroform and castor oU 
wa^ described by Philipps,'"' who recorded good results obtained with it in Cairo. It seems 
to be efficient and practically free from danger. 

For the ankylostomiasis of mines, sodium chloride has be^n shown to be a prophylactic" 
and can he used in a 2 per cent, solution as a spray, but, as Looss' points out io a paper'* 
dealing with many particulars of the hfe-history of the larvae, the only efficient preventive 
measure is an efficient system of conservancy. Hence the necessity of arranging for such. 
especially in cultivated portions of the Northern Sudan where moist conditions of the soil 
prevail and where, if this sanitary measure be neglected, the disease may establish itself 
and in the future produce much invaliding and incapacity for work. It is worth noting, 
however, that some hold the view, a view not shared by Looss, that the larvre show 
remarkable powers of resisting dryness, so that even under ordinary conditions in the Sudan 
there may be danger from the employment; of imperfect conservancy methods which permit 
systematic fouling of the surface soil of towna and villages. 

' Smltb, t;. A, (NdTember 24th, 1906). Journal of Amcric'cn Mtdvcai jtssocinticn. 

* L<eiper, B. T, (Murtli 23rd, IW?), "Distribution of AmericuD Hookworm." ISritUk Medical Jtmrnat, 

p. B8;i. Vol. I. 

' Sandwitb, F. U., " Uedicai Di««a«es o( Egypt," part i-, 1905. 

* Prelim. Roport of tbe Comm. for tbe Supprcwion of AnkylfMtomiwia la Porto Rico, Sui Juaa, 
Deoember 3lBt, 190A, 

' Philipps, L. P. (Decetaber Ipt, 1906), "' On Eucalyptna Oil aa a verDufugc in ADkylasComiasu." Joutiutl af 
Troi^ieai Mtdicint, p. 341, Vol. VIII. 

■ MonouvriB, A. (November asth, 1906), " The ProphylaiU of .iQkvloatoniiftflJB." BriiUK Mtiiail 
Journal, p. 14IS, Vol. I, 

' ZtiUehri/l./Ur Jiltn. Mfd., t, LVIIL, p, 43, 

* Artiole not consalted in the original. 
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cteriolosr Booroes. Trillat, quoted by Arnold, regards the aotion aa due to the presenoe of formaldehyde 
-**»**"'*^ in tobacco amoke. The kind of tobacco employed seemed to eiert no influence on the restUlts. 

CaBtellani' has isolated from the blood of three patients suffering from fever, in Ceylon, an 
organism which he has called Bacillu* ceylaneruit. Further particulars will be found under 
the heading of " Fever " [page 69), but it may be stated here that the bacillus was non-motile, 
produced a pellicle in broui, acidified and coagulated milk slowly, produced acid but no gas 
in glucose, and produced neither acid nor gas in saooharose, mannite, dulcite or lactwe. 
There was no indol formation. From a fourth case, in which the olinioal symptoms were 
slightly different, a somewhat similar organism was isolated, but it acidified and clotted milk 
quickly and formed indol. In every instance the organisms were agglutinated by the blood of 
the patients from whom they were recovered. 

When examiniag a well-water in Khartoum, I came across an organism which morpho- 
logically and culturally resembled this B. eeylaneneu, but the only sugar media in which it 
was tested were lactose and glucose and its pathogenicity was not determined. Intra- 
peritoneal injections of broth oiUtures of B. ceylanentit killed guinea pigs in 24 to 36 hours. 

Buckley,' in a very important paper, records the results of his careful and elaborate 
experiments on the resistance of some pathogenetic micro-organisms to drying. Those 
used were Staphylococcus pyogenes aureus, BaciUus coli communis, BacilluB typhosus. Bacillus 
diphtheriaa, Bacillus pestis and Spirillum cholerte. Of these. Staphylococcus pyogenes aureus 
was found to be the most, and Spirillum cholera the least, resistant. 

The latter cannot live in a condition of complete dryness. Of the other four, B. coli 
communis and B. typhosus proved more resistant than the B. diphtherise and B. pestis. The 
remaining conclusions I quote verbatim : — 

Some orguiismB live longer in a moist and others in s diy atmosphere. In the flnt clut are (he 
Spirillum ehohree and the Sacillus coli eommutds, which lire very much longer, aad the BaeiUut tjmkotua 
ud the Baeillus pestii, which live 011I7 slightly longer, in a moist atmoroheie than in a dry one. ui the 
•eoood class are the Slaphyloeoceui pyogenes aureus and the Baeillus dipKtneria, 

Speaking generally, the abeolutely drr atmoepheie of the desiccator is less harmful to the bacteria naed 
in these experiments than the partiallj dry atmosphere of the room. This is poesibly dae, as soggested by 
some ohoerrers, to the quick drying of the outer portions of the individual bacilli, which would reaolt in the 
formation of a complete protective coat for each oiganism. The cholera spirillom is an exception to this mle. 

The material infected exerta a considerable influence on the powers of resistance to drying posMved by 
the different oiganisms; but this influence ie not of the same kind on all bacteria nor under aU conditions of 
dryness or moisture. On aTumining the Tables it will be found that the longest life was reached usually on 

Blaster and lime wood. The single exception is in the case of the BacUius pestis, which was very short- 
Ted on lime wood, and this was the case in each of ten series of experiments. All the organisms were 
short-lived on paper. As would be expected from the tact that the emulsion is unable to sink into glaas, and 
wonld consequently dry rapidly, the organisms did not live very long on that material. 

The effect of pine wood was variable, and especially so in the moist chamber, pointing to the fact that 
some constituent or constituents of the wood were capable of acting injuriously upon the oi^ianisms in the 
presence of moisture. Id all cases this variety of wood exercised an adverse influence on the organisms, and 
this su^eeta the advisability, from a sanitary standpoint, of the use of pine wood, as far as poesible, in such 
buildings as hospitals — and especially hospitals for infectious diseases. 

Infection can persist in dry buildings, cloths, etc., for at least the following periods: — 

Staphyloeoeeus pyogerua aureus for 140 days. 

Baeillus diphiherice „ 114 „ 

BaeiUus coli communis „ 92 „ 

Baeillua typhosus „ 91 „ 

Baeillus pestis „ 34 „ 

Spirillwn eAolerce „ IS honzs. 

(These figuzee represent in each case the longest period daring which the organism was foond living on 
any material in the deeiccatOT, or in the air of the room). 

Is the ease of certain organisms, infection may persist for even longer periods if the buildings, etc, 
are damp: — 

Bacillus eoli ecmtmunis ... for I6B days. 

Bacillus typhosus „ 119 „ 

Bacillus pestis 45 „ 

Spirillum cholera „ 21 „ 

■ Gastellani, A. (January, 1907) , " Notes 00 cases of Fever frequently confounded with Typhoid and Malaria 
In the Tropics." Jowmtd of Hygteits, p. 1, Vol. VII. 

■ Buckley, G. G. (February, 1907), " The Resistance of some Pathogenic Micro-organisms to Drying." Publw 
Bsaltk, p. 290. 
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Of very great interest to us in the Sddao Are the epidemiological tiistiB,QoeB oited in Bactenolog 
oonoeotion with Eniteric Fever. These are as follows , — 

Henrot (quoted in tha Lartcet, 1396, 1901, 1903, 1907) giveB pai'tioularB of an epidemic 
of typhoid fever which occurred in two rQgimenta of oavairy quartered at Bheima. 
During some maDC6u\Tes the men rode over ground which had been manured with night-soil. 
The weather waa di^, and much dust wa« produced, which was inspired atid awallpwed by 
the troops. A bad smell was notified at the time. Shortly afterwards the ^pidemio broke 
out amongst thede men. The water supply was not Go blame, as other people drinJiiDg 
from the SEime so^orce were not affected. 

Id the Briiish Medical Jpui-nai of November lOth, 1900, is an article on the outbreak of 
typhoid fever at Quetta, India, At this place the water supply ia derived from the hills aud 
was above euspiciou. There was, ae a&u&t freedom from typhoid fever up to May, but from 
May 2nd to 13th there were duet etorms. Sore throats and toneillitis resulted, followed by 
an outbreak of typhoid fever, some of the cases commencing with soie throat. The night- 
soil waa placed in pits to the north-west, from which quarter the prevailing winds blew, and 
in the dry air the deposited matters w&re dried and blown about as dust, ThoBe companies 
suffered most who were nearest to the filth pits, The air coming from the direction of the 
pits contained " large numbers of germs that are invariably present in («cal matter, and not 
in pure air, although the enteric bacillus itself was not isolated/' It appears, from a aubae- 
queut article in the issue of September 14th, 1901, that the outbreak ceased on the removal 
of this source of infection. 

The foregoing es.amples, which could easily be multiplied, will sufi^ce to indicate ths 
probable influence of desiccated products on the diesemination of disease. 

It is a pity that no refsreEce is made to experimenta with the bacillus of dysentery, 
though thia subject will be discuBsed in its proper place. It would be useful also to have 
reliable data dealing with the combined infiuence of drying and high soil and atmospheric 
temperature. 
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gy of the comjnon cold has been the subject 
■'confirmed work of earlier observers by showin 



of considerable work aud 
discusaiou. Miller^ confirmed work of earlier observers by showing that the organisms found 
in oatarrh are those normally present in the nasal muoouB membrane. Theae were chiefly 
Staphylococcus pyogenes albiis. Streptococcus pyogenes and au undetermined diplcicocett-s. 
Staphylococciii pffogenes aureus, Hoffmann's bacillus and Bacillug Buhtilia were also found. 
He pointa out the mechanism of infection, i.e. the chill, resulting lowered vitality of the 
mucous membrane, disturbed balance between the tiasuea and the germs, bacterial action 
and the reaction of the tissues leading to the presence of leucocytes and antitropic bodies. 
Treatment can only be successful in the Incub&tion period, usually of 24 houra' duration, and 
is to be sought in the inhalation of a volatile Antiseptic such as eucalj^tus oil. 

Beuhani.^ as the result of a specially careful investigation, found tn a series of 27 cases 
both Pipktheroid bacilli and the Microcwcne caln-rrhaits which was isolated by Hajek. He 
thinks the former amy be responsible rather for painful sore throat with ht^adache, malaise 
and muscular paina, irritable cough and scanty, viscid expectoration, than for the true coryza 
symptoms. He suggests it be called Bacilinjr septus, or " Cautley'a " bacillus, after its 
discoverer, who named it It. coryzx aettmenfoMsi. Pfeiffer's bacillus was scarcely in evidence 
at all, a point of considerable interest. 

Allen,' while pointing out that several organisms are operative, presses the claims of 
Friedlander's bacillus and adduces evidence iu its favour as being of etiological importance, 
at least in the type of cold characterised by shivering, general depression and malaise, with 
acute running from the noee and eyes. He admits that Diphtheroid baailli may play ft part in 
casea with sore throat, cough and scanty, viscid expectoration. 

Gordon^ suggests that animal experiments might help to settle the question. la a 
review* of the whole subject we find that, in 50 out of 66 oases examined, the B. roryste 



■ Miller, J. (Mjiy. 190G), "The Etiology o! Coryim."' Birmngfytm .Vedieat JUviaw. 

* BeDfattDL, Cbna. H. (Mh? 6tb, 1906), "The BAct^rioLog; of a Conunoia Cold." BtHmA Mt^iwl Joumai, 
p, lOSa, Vol. I, 

» AUen, R. W, (M*y 12th, 1906}. " The Bacteriology of a Common Cgld." Britith Mtdicnt Jimnal, 
p. U31, Vol, I, 

« QoRlon, M. H. (June 2nd, 1906), " The Bacteriology of a Common Cold." British M*dieai Jemmai. v. 1193, 
Vol T, 

« Oordon, M- H. {8«ptamWr S^od, 190«), " The Bacteriology of a Oommoa Gold." Brituk Afadicai Jcmmnl, 
p. 1318, VoL I. 
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BaetertolofT $«gmento»tu wsa present but its precise etiologioal aignificanoe in relation to the oommon 
~-<oiUintud oold has yet to be determined. The Micrococcm eatarrhalit has more recently been the 
subject of work by Arkwright,' whose oonoluBions are as follows: — 

1. Qraia-neg&tiTe cocci derivud from the aose caa bo divided into nTeral difFerest laccs, irhich require 
cuefnl culture tor their idcntitication. 

S. M. eatarrkalU a present very frequently in the oomud nose, eapeciftllj in the young Knd more 
a>peci&lly in infanta. 

3. Its bequency does not appear to be greater in ordioaty catarrhal states than in noa-catarrhal. In 
this respect it oifiers from the piteunuxsoecni and HoSmana's bacillns. 

It would, I think, be interesting if some work on this subject were carried out in 
tropical ooontries. In the Sudan, at certain seasons of the year, the influenzal type of cold 
is very oommon, the exciting causes being chill, and, to a lesser extent, the irritation 
produced by dust. It is possible that diphtheroid organisms are not so prevalent as amongst 
urban populations in temperate countries, and it might be possible to settle which is the 
true organism of coryza more easily than in a place where micro-organisms abound and 
conditions are more complicated. 

It is worth noting that spraying the floors of schoolrooms with weak formalin 
solution has been found to inhibit the spread of infectious colds. 

Gwyn and Harris* have worked out a comparison between the results of blood cultures 
taken during life and after death, a subject of very considerable importance. Their chief 
conclusions are as follows ; — 

1. That within certain limits post mortem bacteriological methods afford trustworthy means of 
determining or confirming the presence of any of the well-kaowo infectious processes. 

2. That the more often a marked ante mortem infection is present, the greater probability there is of 
finding an nncomplicsted post mortem bacteriological resnlt, provided the investigation is carried on within a 
reasonable time after deatn, say 12 hours. 

3. That a boctenemia dne to the commoD organisms of the intestinal tract and the so-called "agonal 
invasions" of the blood streams do occur, yet they should not be oMumed to be present with any great 
degree of frequency. 

With regard to 2, one can say from the result of animal post mortems that the period 
mentioned has to be greatly shortened for the Sudan. In the summer a period of four hours, 
as a rule and under ordinary conditions, suffices for the occurrence of a general bacteriological 
infection which is especially fatal to examinations having for their object the recovery of 
hematozoa from the blood and organs. 

But little is said in text-books regarding the important ultra-visible viruses which are 
of special interest from the veterinary standpoint. A paper on this subject by Macfadyean' 
is, therefore, likely to prove of great value. In the first instalment he deals with the 
viruses of the mosaic or spotted disease of the tobacco plant, of foot and mouth disease, 
and of African horse-sickness and also discusses the technique employed for the isolation 
of the ultra-visible viruses. 

Beri-beri. The vexed question of the precise etiological factor determining this 
disease still remains unsettled, and this despite a great deal of work by able observers. It 
is impossible to detail at all fully the various researches and their results, but mention may 
be made of the essay by Gerrard,^ which gives a very graphic description of the symptoms. 

He appends a table of types as follows : — 



w, 




et Dry Fulminating 

Spasmodic Budimentary 

A useful list of the diseases from which beri-beri has to be distinguished is included. 
These are alcoholic neuritis, arsenical neuritis, lead-poisoning, malarial cachexia, Landry's 

* Arinrrisht, 3. A. {January, 1907), " On the occurrenoe of the iftfroeoeeiueotorrAa/w in normaland catarrhal 
and Its dilkrantiatton from other Qram-n^tive coed." Journal of Hygient, p. 146, Vol. VII. 

■ CHnrn. N. B., and Harris, N. ICocL. (June, 190S), " A Comparison between the results of blood cultures 
dujiig lita and oftn doath." Jetmua ^ Inftetiom Dittua, p, ftl4. 

* IbofitdTMn, J. (March, 1908), "The Ultra-visible Vimses." Jmtntal of Comparative Patttologit wttt 
iffmltei, VOL ZZI., Port I. 

* Oaoaud, P. N., " Beri-beri, Its Bymptoms and Symptomatic Treatment." London, Churchill 
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ascendiag BpicaL paralyais, locomotor ataxy, ataxic paraplegia, Bpasuo paraplegia, tDyelitis Beri-beri- 
affectiug the lumbar region, epidemic dropsy, pernicious anemia, heart-disease, Bright'e rontit 
disease, ankylostomi&sis, tricbiuosis. pellagra, ergotism and lathyrisiu. It ih curious tliat in 
this long list scurvy is not includecl, for the resemblance of certain cases of scurvy to cjertain 
types of beri-beri is well known. 

Thus, Bitrqardo,^ in a paper on scurvy affeoting troops in Sotnaliland, draws attention to 
toxiemic case* characterised by a neuritis sometimes peripheral, sometimes cardiac, and 
sugguats that both scurvy and heri-beri may be due to toxin productioa in the alimentary 
tract, as suggeated /or the latter by Hamilton Wright, an hypothesis first put forward by 
Chavera, Hoist and Frotich" term ship beri-beri "the younger brother of scurvy," but point 
out that it is possibly a diiTerent diaeaae from tropical beri-beri. However that may he, 
beri-beri has been mistaiie.n for acurvy more than onco, and their resemblance has to be kept 
in mind, eapeoially when one is Sealing with advanoed, untreated scui-vy. This fact was 
forcibly brought to my notice by an epidemic of the latter which oecurred in the 
Civil Prison, Khartoum, during the winter of 1906- Several of the patients developed 
flyiDptora3 strongly recalling dropsical beri-beri. Hypennsithesia, ffidema, peculiar gait, 
cardiac dilatation and other classical signs were present, though moat of them presented, in 
addition, spongy and bleeding gums. Epidemic dropsy was the other diseas^e which had to 
be differentiated, and it was only when energetic treatment, principally of a dietetic nature, 
was eBtabltshad that the question of diagnoais was settled. 

The disease is known to occur in the French Sudan, while Bagehawe' suggests on very 
strong evidence that the condition "Bibimbo/' in Uganda, is really beri-beri. Hodges* 
oomimenta on this and records his opinion that the disease is, in all probability, bori-heri. 
Captain Enaor states that he has seen two typical cases in the Sudan, and I have met with a 
case of peripheral neuritis not unlike beri-beri. As, therefore, the disease may Gome more 
into prominencG in the future, a. few notes on recsnt work upon it may prove useful. As 
regards its etiolo^, facts favouring the mouldy rice theory are quoted by Girttlette" In a 
paper on a localised outbreak in the Malay Peninsula, white, under " Current Topics," the 
Indian Medical Oase-Ue'^ deals with the same question and cites, as does Gimlette, the 
suggestive work of Hose and Lucy of Penang. The theory that beri-beri is due to an 
intoxication by a poison conveyed in " nnoared " rica originated with Braddon, who has 
recently published a large work' on the subject and brought forward such evidence that, to 
quote a review, " one is inclined to come to the conclusion that rice does play a part in the 
production of the disease, or, at least, that further experiments should be carried out to 
prove or disprove its action aa a cause." Fletcher'' supports Braddon's view as a result of 
his experience and experiments in connectign with an outbreak at Kuala Lumpur Lunatic 
Asylum. He concludes that: — 

Unuuicd rice is, eitbcr directly or indirectly, a cbom of bert-beri, the actttftl cnuae bein? either (I) a potran 
CODtaioetl in fthe rice ; [3) deficiency of proteid matter, tbe dineage beiap: due to nitrogen slafv.itioti ; or (3) imcured 
rioe does not form a suffii^icntly iintritive diet and rcndere tbc patient's sysl-eni specially linlili; to invasitin hy h 
specific orgaQism which is the cauM of beri-beri. 

This leads us to speak of the organismal theories and to quote Herzog/'' whose 
investigations are recorded in a very complete and interesting paper. His experiments 

led him to believo that none of the claims brought forward for the discovery of a specific 
micro-organism for the disease can be looked upon as substantia ted. This included 



' Baroardo, J. P. [July, 1904) "Scnny in Somaliland : Nuten on tbc CoDditiob of Blood Senim." /nrffnn 
Medical Oazeite, p. 241, Vo!. XXXIX, 

" Holat, A., nad Frtilicb. T, (October, 1907], "Experimental Studies Relating to Ship Beri-beri aad Scurvy." 
Journal of St/rjieu-e, Vol. VII., No. S, 

' BftgBhnTC, A. Q. [Jnnuary 15th, 1907), " ' Bitiimbo ' Disease : The Nature ot the Di§ertse termed ' Bihimbo " 
met with in the Chului Pirtrict of the Ue»cda Proteetom-te.'" Journal of Tropieal Mrdicine and Syaim*, 
p. W, Vol. X. 

• Hodge&, A, D, P. (October 81st, 1906], "Report to P. M. O. Dgandji and Eaat AfriO on Sleeping SictnMB," 

» Qinilett«, J. D, {September Irt, 1908), " Beri-beri, Mouldy Rioe : Tbe Ooourrenee ol Beri-beri in the Sokor 
Difltiict." 

• "B«ri-beri and Diet." (May, 1906), IMi'tn Medical QaitUt. p. 183, Vol. XLl. 
' "The Cause and Prei-ention of Eeri-bcri." London, Rebma.ii, Ltd., 1907. 

' Fletcher, W. (Jane 29th. 19071, " Rico and Beii-heri." tanatt, p. 1776, Vol. I. 

• Heiaog, U. (SeptembeT, 1906), "Studiefiin Beri-beri." PHlippiM jMtmal i/ ^ei«n«, p. 709. Vftl, I 
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iri-bari— Hamilton Wright's' bacillus found in the gastro-duodenal lesions deaoribed by him, and 
eontinvtd various other baoiUi and ooooi whioh have been olaimed as etiologioal faotora, t<^ether 
with Glogner's amoeba and the hsBmatozoon put forward by Fajardo. Herzog expresses 
his belief that "the disease is due to an organism whioh gains entrance into the nmnan 
body either directly or through food, and there produces a toxin whioh in charaoter and 
effect is similar to the diphtheria or tetanus toxin, and whioh, by an acoumulatiTc action, 
gives rise to the well -characterised anatomical and histological lesions of beri-beri." 

This is more or less in accord with Daniels'* condnsions, who regards beri-beri as an 
infectious disease, and points out that there is no evidence that an intermediate host is 
required, but that if such is required it must be a bed-bug or a flea. Indeed, he tends to 
thmk that a protozoon may yet be found. 

In this connection mention must be made of the recent observations by Hewlett and 
de Eort^' on a disease in monkeys closely resembling beri-beri. In the mine of theae 
monkeys, and also in that of beri-berics, they found peculiar highly refractile bodies which 
they think may be protozoa. They also describe certain inflammatory changes common to 
the monkey's kidneys and the kidneys of a number of cases of acute beri-beri sent them from 
Singapore. In reply to a paper by Wright, they point out* that it is the intra-tnbular 
hfflmorrhages to which they specially refer. A recent review of the whole subject is that by 
Nocht,'* while experimental work has been performed by Htmter and Eoch' in Hong Eong, 
who employed monkeys, and believe it is impossible to transmit beri-beri from man to 
animals, and that, in the strictest sense of the term, beri-beri is not an infectious disease. 
Other recent work is that of Tsuzuki,^* who has found what he calls the " kakke coccus" in 
the urine, stools and intestines of beri-berics, an organism which is agglutinated by the 
blood-serum of beri-berics and produces in animals a disease which closely resembles human 
beri-beri. As regards prophylaxis and therapeusis, there is little new to note. Herzog 
mentions that women sick with beri-beri should not nurse children, describes a method 
of treatment in vogue in Japan, and states that " rice should, in private practice at least, be 
entirely withdrawn from the daily diet of the patient." 

Beverag'es. Under this heading attention may be drawn to the review of 
Dr. Hamer'a'* report on aerated waters. This shows how often waters, in themselves 
good, become contaminated in process of conversion to aerated waters by the use of unclean 
charcoal filters, by faulty storage, by faulty bottle cleaning, and especially by neglect in 
purifying stoppers. It also points out that the evidence regarding the ability of carbonic 
acid gas to destroy pathogenetic organisms, such as the Bacillus typhotus, is inconclusive 
and quite insufficient to warrant neglect of precautions. 

This subject, which is one of much importance in the Sudan, will be further discussed 
under " Sanitary Notes" (Third Eeport). It is said the Spirillum choleree speedily perishes 
in well-aerated waters, and in India* it is recommended that such waters be drumc when 
cholera is prevalent, provided no bicarbonate of soda has been added. 

Attention having been drawn to the presence of antimony in bottled beverages, the 
poison having been derived from the rubber rings used to make the stoppers fit tightly. 
Thresh" investigated the subject. He concluded that the solubility of the antimony sulphide 
contained in the rubber is so slight that the only danger to be apprehended is from detached 
particles, and especially if old rings are used. At the same time, he notes that antimony 

' WMht, HamUton (May, 1902), " Ou the Classification of Beri-beri." Studies from, iTUtittOt for Medical 
Ruenrck, Federated Malay States, Vol. II. 

* Daniela, C. W. (1906), " ObeervationH in the Federated MaUy States on Beri-beri," Vol. IV. 

=• Hewlett, R. T., and de Korti, W. E. (July 27th, 1907), " On the Etiology and Patholt^oftt Histology of 
Beri-beri." BrUish Mtdienl JouTnal, p. 301. 

* Hewlett, R. T., and de Kort^, W. E. (November 2nd, 1907), " The Pathological Hirtology of Beri-beri." 
BrUiih Medical Journal, p. 1281. 

■ Nocht, B., " Real Bncycl. d. gesamt. Heilknnde." 4th Edition. Berlin and Vienna. 

■ Hunter, W., and Koch, W. V. M. (November let, 1907), "Experimental Beri-beri in Moukeys." Journal <if 
Tropical Medicine and Hygiene, p. 346. Vol. X. 

' Tsuzulri. Arehiv/ar Sekiffi^nd Trop. Syg., Bd. X., Heft 13. 

■ Hamer, W. H. (July 4th, 1903), " The Purity of Aerated Water." Lancet, p. 40. 

* Duke, I., Calcutta, 1904, " The Prevention of Cholera, and its Treatment." 

»« Thresh, J. G. (November, 1906), " The Presenoe of Antimony in Bottled Beveragee." Public Health, p. 96, 
Vol. XVIII. 

* Article not consulted in the original. 
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sulphide is a cumnlatiTe poison and that, as the qaantity in tlie rings is oousiderable, a 
robber free from such poisonous ingrodient should be used. 

A serious indictment of both tea. and coffee is put forward by Fernet'* who calls them 
" fiatellites cF alcoholism," and describes cAiffelsni and theism in acute and chrotiic forms. 
Coffee is especially libelled, because it? abuse baa recently increased in France. It is Baid 
to depress the mental power, and chronic coffee intoxication leads, it is asserted, to impotsnce 
and sterility, while the children of coffee drinkers are ill-foruiod, ill-nourished, abnormally 
excitable and often suffer from arrests of development. The quantity sufficient to produce 
such dire results is uncertain, but three or four small cups daily may be enough to cause 
chronic intoxication. 

These ramarkable statements certaiDly do not &nd conSrmatioQ in the Sudan, where 
coffee is largely drUnk both by Europeans and natives, though be it noted, it is Very excellent 
coffee, prepared directly and carefully from the bean. Indeed, as the British Medical 
Jourtmr- remarks: "There can be Little doubt that Dr. Fernet's article is somewhat tinged 
by exaggeration, though it is well to bear in mind that some of these ill effeeti may be 
encountered in practice from personal idiosyncrasy or exceesive use of tea and coffee." 

BilbfU'ziosis. The most recent work on thia subject ^ill be found incorporated in 
Madden'ti^ monograph which, dealing as it does with the disease from an Egyptian 
standpoint, is of special interoat to us in the Sudan. The author supports Loobb's theory as 
1.0 the direct entry of the miracidiuw. by way of the skin, and he rejects Bambon's suppoaition 
that there are two species of Sekisf-osomum., one eharacteriaed by terunnal-spined, the other 
by lateral -spiced, ova. He also mentions an interstitial nephritis dus to the disease, and 
deals ■with its effects on the female generative organs. 

LoosB* in a recent paper severely criticises Sambon's views, and regards the evidence 
adduced by the latter as wholly inadequate to prove the existence of Sckigtontnnum mansoni. 
He points out that no distinctive anatomical character of S. mttiuoni has been 
demonstrated, and, as regards the egg, states that proof of its belonging to a definite 
species must consist in showing that one form of egg is constantly connected with a certain 
anatomical structure, and the other form as constantly couneoted with aQother anatoinica.1 
structure of the adults. " Until this is done," he says, " I am afraid that S. mamvni will 
find little approval with zoologista in spite of Dr. Sambon's contention that to zoologists the 
character of the ovum should sui£ce for the determination of a new species." 

Loo3B goes on to say that the position of the spine depends on the relative position of 
the egg during the process of its formation in the Dotypes, and points out that long ago 
BiUtarK found that in Egypt the eggs of S. hmmaiobtum and S. manso^ii may occur in 
one and the same individual female. Moreover, he would lay no stress on the point if a 
lateral- spined egg happened to be found in the urine. To him it would appear as an 
accidental exception, due to accidental reasons, to the rule that the urine contatna terminal- 
spined eggs only. One important statement made is, that the lateral-spined eggs do not 
oome from the rectal lesions. They are probably abnormal eggs, for Looss has found that 
very generally Trematodes, as they approach sexual maturity, form such ova. At the sams 
time, he doe^ not pretend that {m.7nalnrity is the sole causo of the lateral spine, Indeed, an 
immature female may quite possibly produce a terminal- spine d egg. 

Taking up the question of geographical distribution, Looss apparently shows that 
Bambon's position is untenable, and mentions that in LetuUe's case, where the bladder was 
entirely free from infection, both forms of egg were found. 

One cannot follow Looss throughout his whole argument, hut one statement must be 
noted- Hia experiments to find an intermediate host in various species of mollusc have 
invariably failed, and he has been forced to the conviction that "Man kimself acts at 

internmdiary kuif," If this be true, then the Spread of 6'. hxinaiohiu-in 19 not limited by 

the natural geographical distributioi^ of a special intermediary host. He now believes, and 
he adduces some proof in favour of the idea, that the miracidia enter through the skin and 
that a few of them reach the liver and there form sporocysts. He proceeds to disease this 

' Peraet, Urmaine Mi'iitale, No, 31, 1906, 

' BrUiih Maiicil Jwirnal, p. 662, Vol II- (September lath, 1906), "Our Breafcfart BeTerages." 
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BQha,r2to3is vi^w at length, and states that a first infection with a, female sporooyst would give a piotore 
— t(-n/iii(Mirf typical of "Maoson's Bilharziosts," i.e. an ttntouchcd bladder, bat lateral-spined eggg 
appearing for years JQ tbe liecee. 

"Whatever may be the truth regariiipg S, mnnstmi. and I coofese that, considering 
TxHias's vast experience aad great repute as an heLmintboIogist, his opinioD carries most 
wei(^ht. there can be no doubt as to the injportauce aod intorest of his paper, which should 
ho carefully studied by all interested in Bilharziosis. 

A useful aod well- illuBtra tod paper is that of Sandwith,* who mentions Dight's 
3Uggtj9tion to inject large quantities of sulphuretted hydrogen and carbon dioxide gas into 

the rectum or bladder for the purpose of killing the worms in situ. 

Symmers," in a paper describing a remarkable case, utQntiona that he has twiee found 
living wf>rma in the pnlmouaTy blood, and descrihea a peculiar condition of poh-poid 
outgiowtha on the serous coat, of the ileum, cfficuni aod oolon, extreme polyposis of the large 
bowel, a fibrosis of the appendix vermiformis, the presence of fcggs in the pancreas and 
lymphatic glands, and the typical liver cirrliosiB, although there wa^ only incipient 
bilharzio&ia of the urinary bladder. 

Williamson,^ in a paper on the diseaBe in Cypras, ehows how it was eonnectcd with 
bathing in a certain river, while a suggestive article on Endemic Etematuria in South Africa, 
by Stock, ^ draws attention to the presence of fat In the urine and mentions the "toxin" 
treatment advocated by B;rt. He cites two caaea which contracted enteric fever and. as a 
reault, were apparently cured of their bilharziosis, and a case of fatal dysentery in a native 
where, within two hours of the patient's death, the worms, on being dissected out, were found 
to be dead. He suggests repeated small doses of Wright's aoti'typboid serum, and mentions 
two cases under this troatniont, of which, however. I can find no further record. 

Letulle" has a paper on intestinal bilharziosis, and mentions the occurrence of thd 
disease due to S. nutmotn in the lesser AntiUes, particularly in Martinique, He specially 
pomts out that it is solely confined to the lower end of the intestinal tract. 

The paper is well illustrated and diecuBses the morbid histology of the lesions very fully. 

Manson' adopts Sainbon's classification, already mentioned, and regards S, vtaiuimi, 
which has lateral-spined ova, as being probably a West African species which has been 
introduced into the western hemisphere by the African negro. It was first found by him in 
a W&st Indian patient whose urine was free and who had never suffered from hsematuria, 
Sambon^ has recently again dealt with this subject, and points out that he baaed his 
differentiation of the two species on differences in the structure of the female genital tract 
and on the ova, which are distinguished not only by the position of the spine but by its size 
and shape and by their own auatouiical ditJerencea. He also considers the peculiar 
geographical diatribulion and anatomical habitat of S. 7naTHfnti as proof of its being a new 
parasite. A concise account is given by Manson of S. japtmicum, the trematode found by 
Katfiurada in human stools and in the portal system of cats in Japan, and discovered 
independently by Catto in a Chinaman's meao-colon in Singapore, Hanson's book is. 
however, in every practitioner's hands and need not he quoted here. The occurrence of this 
parasite in the Philippine islands has been noted by Woolley.* He found lesions in the 
lung, liver and bowel of a Filipino and noted fibrosis of the liver. 

Logan" describes three cases in China and gives rough drawings of the eggs and free 
embryos as they appear in the fteces. He thinks the fact that the egg is only a little larger 

> SRodwUli, /VwWiOMer, Oc-tobor, 1904. 
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than that of Aseans lumbricoides is very important for tho novice la fteoal examinationB Bilhorfiosis 
to note. — conCiKued 

Dr, Low's' note on making permanent preparationa of bilharziiL eggs may be quoted. 
The little shreds of taucns paaseil with the urine are mouated in glycerin jelly and the 
oOVer alips ringed with caDti.da balsaiu Or KsphfiLl. 

It is perhaps, worth mentioning here that there is a Scfnshsomnm bovis of cattle and 
sheep, first described by SoDsino iu Eg^'pt, while Montgomery^ describes a new BpecifiB 
S. iTuiiotun, affecting horses and donkeys in India, and baa also iound two new speciea. 
3.bomfordi and S. epiitdalis, Jn Indian cattle. He also records the fact that a very large 
number of human oases were introduced into India from South Africa, and that the former 
country is evidently well-auited to the propagation of the Bilharzia parasite. 

That bilharziosia occurs and is endemio in the Sudan has been shown in the First and 
Second Reports of these Laboratories. Only .S. Jiipjitatoimw has, no far, been found. That 
it is also frequently being introduced from Egypt there can be no doubt, and as irrigation 
schemes inoreaae, so will, in all probability, the amount of bilharziosis. At present the 
infection is probalily limited, as regards its aouroe, to the Nile, though, if the view be correct 
that the embryo reaches its huiii&n ho&t in the body of some erustace&n, then well-water may 
also be implicated. Time haa not permitted further experiments with the species of 
Oatracode mentioned in the Second Keport, but certainly the results obtained were Buggestivo. 
It ia dii&Gult to know if anything could be done to chock the probable increase of this 
disease. At present it is not much in evidence, save amongst those who have lived in Egypt, 
and, Btrictly speaking, it would be well to guard the Sudan against it in aomewhat the same 
manner as haa been suggested for ankylostomiasiB. Practically, however, any such scheme 
■would, under existing conditions, almost seem impossible of realisation, though, if it could be 
properly carried out, the urine of immigrants likely to be bilhar?,! a -carriers systematically 
examined, and those found infected refused admittance to the country or, at least, placed 
under medical control, I believe a possible danger might be averted. BJlharziosia is a serious 
tnenace to health in South Africa and filla the hospitals in Egj-pt. Hence it would he well to 
limit it a,9 much as posBible in the Sudan, and a, sanitary policy directed to this end, though 
it may be regarded as Utopian, has muoh to commend it, while if it is to be introduoed at all, 
the present is the time for actioa, 

Blackwater Fever, The precise nature of this dreaded complaint, and one which 
has taken toll of several valuable lives in the Sudan, still remains unsolved. The chief 
views regarding it are : — 

1. It is due to quinine acting under certain oonditiona and usually on a person the 
subject of malaria. This view is quite untenable, aa is clearly shown by Manson." At the 
same time, quiinine can and doe* produce hemoglobinuria. This is one of the rater tosic 
effects of the drug. 

2. It is a manifestation of malaria, either a severe form of the disease or a aymptom 
of the concurrence of a kidney lesion with malaria, a view strongly urged by Plehn. 
Buchanan' has pointed out that three factors may be operative — malaria, quinine and the 
kidney lesion. 

3. That it is a specific disease due to a special blood parasite, in all probability one of 
the piroplasmata, which may be conveyed from the siok to the sound by means of ticks. 

Having ^een very little blaokwater fever, one has no opinion to offer, but an observation 
by a layman who has had great e^cperienoe of the disease, and has lost many friends and 
companions by reason of it, may not be without interest. He informs me that at least half 
the oases which came under his notice had recently suffered from acute gonorrhea. This 
may have resulted merely in a lowering of general vitality, rendering the patients more liable 
to serious disease; and, ofcoui^e, it is certainly not operative in many cases of blackwater 
fever, but it may possess some interest in view of the theory which regards a kidney lesion 

' Low, G. C. (Pebraary 16tlt. 1907). " Method Of taooating speciuem ot Bilharnia epgn, embryos, eto," 
Joit/mni of Tropical .Vedici-ae, p. 67, Vol. V. 

" Moatgomery, R. E. (.rnnaary aad ftbruary, 190fi), " OhseTvationa oo BilharEiosia among Aiiiraala in 
India." Jaiirnal nf Tropical Veterinary Science, p. 15, Vol. 1. 

' ManBon, Sir Patrick (1&07), "Tropical Diseases."* 4tli Edition. 

* BiichatLftti, W. J. (April S7th, 1907), "Thu Third Factor in the Btiology of Blaekwatcr Fever." J?n.YM 
iMlr-ai Ji>uii\nl, p. 990, Vol. I, 
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Black water 
Fever— 

contintuti 



as OQQ of the GsseQtial fsictors, I merely mentLQn it here as I can Qnd do reference io Its 
haviog beoD noted la connoction with blackwater fever. 

Christophers aod Bentley' obserred a phagooytosis of red blood corpuscles in the spleen 
of a oaae of bLackwater feTer. They Bpecially note that the engulphed erythrocytes oou- 
tained no parasites, bo that the condition is diferent from what is seen in oanine 
piropIaamoBia where the phagocytosed red oells always contain piroplasDiata. They strongly 
inclinB to tho view that blackwator fever is the result of malarial infection. As regards the 
ai^ificance of the condition they describe', they think that if the phagocyboBlB of Apparently 
normal red cgUb he taken in conjunction with the generally recognised faot that exposure 
for a cortain time to oaalarious conditions ia neoeusary before blackwater fever can be con- 
tracted, then it must be adiiiittod that under certain conditiona at some stage in the process 
of malarial imiiiuniaation, a process which is known in some degree to occur, there results 
a libi^ration of sp&ctfic poison from the red cells, causing the 6£tdasive dgBtruetiou of thes^ 
elemeDts which i^ the e^aentttvl f'^ature of the dtscas$. 

To medical ofiScers in the Sudan, notes on new or recent methods of treatment are likely 
to be more seTiceable than & recounting of various etiological theories. 

V^dy,^* a French doctor with much ckperience, believos the disease to be dae to a toxin 
probably elaborated by a special micro-organieni, His routine treatment oonsiata of free 
purgation followed by frequent enemata, and in serious cases saline infusion. TbeBe measures 
are for the elimination of the supposed toxin, and are supplemented by the administration of 
warm water and weak tea by the mouth. Symptoms are treated as tbey arise ; tendency 
to heart- failure f by caffeine and champagne ; vomiting after the first day, by morphine and 
counter-irritation. The ase of antipyretics and digitalis is contra -indicated, while pilocarpine 
is atated to be dangerous in this disease. This author also gives useful rules as regards the 
giving or withholding of quinine. 

1. If, twenty-four hours after the onsat, malaria parasites are present in the blood, give 
a small dose (12 grains) of quinine. 

2. Never give quinine if malaria parasites are not present in the blood. 

3. If in doubt (if an examination of the blood is not practicable), do not give qmnine. 
Hearsey's method, which is a modificatioD of that of Sternberg for yellow fever, consists 

in the administration of 10 grains of sodium bicarbonate and 30 minima of the liquor 
hydrargyri percbloridi. The niixtuie is given every two hours for the first twenty-four hours 
and thereafter every three hours until the urine is free from hemoglobin. Hearsey^ recorded 
18 consecutive oases treated in this way without a single death. The accompanying treat- 
ment cons^isted of milk and barley water given frequently and io small quantities. Cham- 
pagne and acid drinks are eschewed, brandy being the stimulant employed when required. 
Benger's food is stated to be of great value. During oonvaleacenca the scaly preparations 
of iron were found most suitable aa blood tonics. 

Boxer* lays great stress on proper nursing and rectal feeding. He condemns the 
exhibition of quinine and thinks all drugs are better avoided, except perhaps calomel given 
as a purgative. 

Owing to its anti-hiemolytia action, Vincent* recommended the administnttion of 
chloride of calcium in dosos of 4 to 6 grammes hy the month, or 1 to 2 grammes 
anbontaneoualy dissolved in physiological salt solution. 

Hartigan" suggests, but it is merely a snggeation, the use of enquinine, the ethyl- 
oarbonate, owing to its being a non-irritant, while Cook, quoted by Harford/ deacnbes the 
practice in vogue in the German colonies, where oases are not invalided hotne. but if they 

' Chrifitopbera, S. B,, fcnd Bcatley, C. A. (Mafcb, 1906), " Note on tho PUsgocjtosw of Red Blood Corpawles 
ia the Spleen ot a Caao ol BlaekwfitBr Fever. lniHan .Viaiieal ffairite, Vol, SI^III., No. 3, 

' V^dy, L., " Lr fifTTC bilienee hiomciglobiniiriqiie dans le basin Aa Congo." Pnris, A. Maloine^ 1907. 

" Hortrscy, H, (Maicli 5th, X904), "The Treatment of Httmoglobiooric FaTar." BritUh Mvlv--ai Jotirtial, 
p. 544, Vol. 1. 

« BoRW, B. A. (May Ttt, 1904}, '■ HiBmoglobinuru; Fever." SrWih Me>tUal Jtntmal, p. 107B, Vol, I. 

• Vincent, H., C. IC. Sor. Burt., t. LIX., 1905, pp. 633, 63ft. 

' Eartignn, W. (Jajinarj 15th, 1907), " Euquininc — Ite Suggested Use in Blackwater Fefci." Jvumal ef 
Tnijfiml MeSiciTif aiui ZTyywrw, p. 17, Vol. X. 

' Arch. /. Schifi. u. Tr«p. Ilyg., Janunrjr, 1908. 

* Article not flonsalted in t)ie origiiuil. 
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have survived a first attack are put on gradually mcreasing doses of quinine each day, tho Blackwater 
urine being osarained for the presence of hioinoglobin. If this does not occur in it, and ii Fever- 
there bo no rise in temperature, jauiidioe, or liver pain, the dose is run up to 15 grains, and this emiiniuii 
is then given every 8th or 9th day, with, it is said, the result that neither malaria nor black- 
water fever occur. Cook hinisolf omploys Hearsey's treatnjent with apparently good results. 

Mayer' described an interesting case which was treated by four-hourly saline euem&ta 
day and night — one pint being given at a time, during the height of the fever. Quinine was 
added to some o! the latter enemata. The patient made a good recovery and the author 
notes that ho was remarkably comfortable, that there was no vomiting during the whole 
course of the illness, that there was a regular riao of temperature every evening probably due 
to his being supplied with fluid, and that this rise yielded to treatment with amall doses of 
quinine freely dilated. It should bo noted, however, that the nursing was apparently ample 
and good. 

Skelton^ (Sierra Leoae) diatinguiehes between btemoglobiauric paludism (true blaok- 
water) and quinine intoxication. He gives quinine by rectal iujeotion, lirst of aU 
adniiniatering a Eoap and water enema. The medicinal enema consists of quinine Bulphate 
5 grains, dilute hydiochloric acid q.s. to dissolve the quioine, and warm water 3 ounces. 
Ho gives opium for vomiting, 1/3 grain morphia repeated, if neoeseary, in 6 hours. As soon 
as the stomach will retain it he gives quinine by tho mouth. 

Dammermaim"* reports favourably on the use of the decoction of the leaves of an African 
plant, Oomhretus raimhanthitis, together with niilk and potassiUQj acetaW. Ho givQB his 
decoction in a strength of 24 parts to 1600 of water as a prophylactic to persons in whom 
quinine is apt to induce blackwater. 

A practical point is mentioned by Menae,'* who finds that the kidneys are well flushed 
by large quantifciou of warm tea. best sucked through a tube, as this method tends to prevent 
vomiting. For this symptom Gush'^ recommonde an cffervesoing miiture of carbonate of 
ammonia, sodium bicarbonate and citrle acid. 1 have examined several blood films from 
blackwater cases occurring in tho Babr-EI-Ghazal and have never found paraMtes of any 
kind present. In one case, which terminated fatally in Khartoum and has boon recorded by 
CrispiD,'' I found the m'lDe, which was at the time free from hicinogbbin, loaded with urio 
acid. This case was from the Blue Nile, but the patient had previously suffered from tho 
diaeawj in Central Africa. Kecently, a primary ease has occurred at Roeeiros on the Blue 
Nile, a place with an evil reputation for malaria. Quo cannot, however, be quite certain if 
this was a true blackwater case or a severe ease of malaria in which hiemoglobinuria 
occurred. 

Blood. Under this heading no allusion will be made to blood parasites. It is 
intended to deal very briefly with questions of morphology, clinical technique and medico- 
legal examinations which may furnish useful information to workers in the Sudan and other 
troploal countries. 

Hankiii' describes methods for the recognition of blood and seminal stains, espociaUy 
in tropical cUmatea. He points out that the high temperature of tropical climates 
has a two*fold BCtioa on blood and seniiDB,l ataiDs. If the latter are kept damp 
they are apt to putrefy, if dry they become so insoluble as to be tnjted on with 
difficulty by ordinary reagents. In a blood stain eo altered he finds that the absorption 
bands of hiemochromogen can be obtained, even when the blood-colouring matter is in an 
apparently undissolved and insoluble condition, by the following method ; — 

If on clothing, cut the stain out and plunge into hoihng water for a few momenta. Then 
plaoe on a glass slide and wet with ammonium sulphide. Examine under the microscope 

' Mayet, T. F. O- (Detemlwjr -luA, 1907), "A Case q( BUokwatet Fevia, rrentod by Saline EaeniBU." 
Jimmal a) Tropical HalUinr, p. 37B, Vol. X. 

■ Skelton, D. S. (Jiinti, 1908), "Somo Obaervatiaiu on Bkckwnter Forer." Jtrttrjial iff Ota Royal Army 
Jttdieat C'vrja. 

* Dammoraiant] , Dtulat^he Mai. JfocAcn, 190G, No. 23. 

* Mense. Arch./. Schifs. u. Tivp. Hug., J&auarj, 1906. 

* Gush, H. W. (Deuemlxir 16tli, 1907), " Prophy luetic aud Hemedial Treatmmt ol Blackwater Pever." 
JotA-mat of Trvpicai Mediriw and ffjfifitm.p, 401, Vol. X. 

* CfLftpiu., E, S. (An^iBt fitb, 1906), "A Cnee of BiRCfcwatcr B^etei-." Lancet, p. 367, Vol. II. 

■> H&okiii, E. H. tNov«Bibcr lOth, 1906), " Mctbcxls fgi the Bccognitioa oi Blood and Seminal SUins 
SSapuciaUy in Tropiciil Clirajitcs." Srituh Medical JourrmS^ pp. 1261, 1843, Vol. II. 

' Arttul« not coQsulted in tLe original. 
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move the specimen until the whole field of view is ocoapied by a portion of the coloared 
iteriaJ. If necessary an oil immersion muat be used. Remove the eye-pieoa and replace 
by a micro- apoctroBcopo. U the atain is of bJood the two absorption bands of 
hffimochromogeu will be seen. If invisible, as a TGeiiU probably of oommeDciag putrefaction, 
a drop of a 10 per cent, solution ot potassium cyanide should be allowed to fall on the stain, 
and the bands will appear somewhat nearcir the red end of the epootrura than usual. The 
boiling is to preTeob the colouring matter going into Sotutioo and being 30 diluted that the 
bands could not be seen. Stains on weapooa or jewellery should first be wetted with 
ammoQiiun e^ulpbide. A small portion may then be scraped off with a knife and treated 
as above. 

A new method of employing the guaiac test had been introduced by Holland'* owing to 
the difiioulty of getting really old turpentine or good peroxide of hydrogen. He employs &b 
an oxidising agent, Bodiiun perborate, made from sodium dioxide and boric acid. Freshly 
broken pieces of guaiac resin are dissolved by boiling with alcohol in a teat-tube (or a few 
minutea till the tincture is yellow. The suspected material h then cautiously mixed with a 
drop or two of the guaiao solution to make a milky mixture. Thi& is brought in contact with 
a fragment of sodium perborate on a white plate. 

If the proportion o! blood he large, the white perborSnte turps blue in a few minutes and 
romaina blue until the drying of the guaiac leaves a yellow residue wliiob changes the blue to 
green, n small, the white perborate turns a pale blue which becomes green as the guaiao 
dries. The test i» simple and delicate, hut is, of oourse, liable to the faUaoies belonging to 
the ordinary guaiao reaction. 

Turning to clinical methods, we find that Letahman* describes a simple iiietho>d of 
enumerating leucooytes. 

Two jvipflttca are ■emptoyEd^-onc, ad ordinBry one-cubic centimetre pi|K:ttG gTridDiiled in, l/lOOIhs of » 
cabin ccntimctro; the other, a. ntpllliLrj pipette to dclivGr five cubio ooutimetres. ThiH qnsjititT of 
tbo blocrd to be toted is taken up in the cnpillar; pipette nod at oacc diluted 200 times by being blonn. 
oQt into a watcb-glnaB contniniD^ 995 cubic iiiillltiii'tT>eA of watcf. Hromolfiiifl occora but the loQC&oj'tra 
rumaiu QDaltcrcd. Stir, Hhukc! and, after the capilUrj pipotto hnti ))CL>n wfishcd Hcd dried in tbc Suae, tHke 
up with it two (jiiwos?ive volamee of five cnbie miUiruetTcs gi";h ftcd difwhar^ them side by Btde u small 
drops aa a dcaQ slide. Allow ttuise to dry und stain vdtb IiQiutLnuLii'B »tain. 

CoDot nil tfafl lencocjtee in eauh drop witb the help of a rnled cover-glius, prep&red hy alloiriDg a drop 
of Leisbman'g -stBln to «Tnpoiiite on tlic well-poliflbed surface of tbc glssa and ml-ing on the tlun &ha whiva 
is leit a aerica oE parallel liiis^ with tha point ot a fifanrp needle. A drop of cedar oil is placed on Ute ^tAitiod 
drop film ftud the cover glas^ dropped ou it, ruled Burfara do%iiwiirdn. Count, with a 8/3rd inch leus, tbe 
louconytes in all the drops, rep-reseDtiiig the 10 cubic niillirnGtres. of tbe diluted blood. Slultiply by 20 And 
T0U get the QUEulicr pet cubic miltimetrc of undiluted blood. Tbc error, oomparcd with a Sower's 
osmacytataeter count, seems to be about minuB 5 per cent., which 111&7 be allowed for or neglected. 

Genera! clinical methods of enumerating leucocytes, including new and simplified 
prooedureB, are described by Turton,'' but laol* of space forbids a review of bis paper. 

Of more interest to the ordinary blood examiner are certain papers on HEmioonia, what 
used to be called blood dust. Love* draws attention to the special prevalence of hEemiconia 
in typhus fever and describes four forms of bodies. 1. Protoplasmic bodies with bright 
refraotile &pot-9 whose origin presents no difQoulty, as staining shows thera to be derived fi'om 
fragmented neutrophile cells. 2. Small, round, highly refractile bodies from 0-^ to 1/j in 
diameter, and apparently motile. 3. Hod-like bodies, also apparently motile, from 0'5 to 2^ 
in length. 4. Uumb-bell forms, from 2 to ifi in length, and apparently motile. He 
regarda tlie last three as of tbe same class and meutionb their incesi^ant dancing movements 
and tbe fact that they cannot be stained. From this, and from their disappearance during 
the fixing proceHH, ho concludea that they cannot be derived from the disintegration or 
frag]Qentation of leucocytes or red blood corpuscles. 

Porter^ desorihes five forms, a. GreylBb-blue^ flagellated bodies of indefinite shape and 
possessing a twisting or rotatory movement, b. Bodies like a large dlploeoocuB with rapid 

' Holland, J. W. (Juno 8th, 1907). Jmirna! of Amrricim Medical ^tsweiatum. Chicago. 

* LciHbm&n, W. B. (Murvh 31^, 190G), " A Simple Method of enumeratltig Leucocytes." Lancel^ p. dOS. 

" ToTton, E. (February SSitb, 1906), "CUoical Methods of Enumerating LouDOcytes." Sritiah Medical 
Joumnl, p. 410. 

* Love, A. (December 29th, 1904), " HiBinJconia." Lanctl, p. 1731- 

■ Porter, F, (Decemlier 2l8t, 1907), " Observatioiu on Blood Filme, With Special Bcfercacc to the PK«cnce of 
Hffimieonia." JJntish MaiiccU Jvv,rnttl, p. 1773. 

* Artiale not consultGd in the OTijpnal. 



BBViaW — TBOPIOAl- MEDIOINB, ETC. 

mcvQnieDt. c. Bodies of indefinite sb^pe, dumb-bells, rods, knobb&d at one end, like a Blood— 
tadpole, eto., with slow moTeBient&, d. SmaU, rouDd, vehicular, highly refractilQ bodiies with ^ovtinv 

a central i-aby-coloured spot. These are usually quiesoent, but may move slowly, e. Small, 
very rapidly moving, highly refractile micrococcal forms. Attempts at staining and 
ouitivation failed. Porter believes that some are escaped nuclei of leucocytes, some escaped 
granules of leucocytes, others portions of diaintegratsd red cells, and that all are produced by 
some change in the blood constituents. 

Nuttall and Graham -Bui ith^ describe very similar forma, and state that they are liable 
to be mistaken for free forms of piroplasinata, In a later paper* they do&cribo and figure 
the curious changes red oorpuscioB undergo iQ blood films, bodies being produced which 
might deceive the very eleot, No one who has done much blood work but has encountered 
and probably been puzzled and deceived by some of these bodies. Jn my own experience 
the small, colourless, apborical forms have proved most troublesome, especially when working 
with fowl's blood. They are probably the free granules of leucocytes, but it is curious that 
they cannot be stained : — 

One of the most useful and prfictical papers which has recently appeared is that by 
Sutherland on "The Differontial Diagnosiii of Tropical Fevers." It o<3ours as an appendix 
to Chapter III. of Roberts'* admirable work on Enteric Pever in India- Here we need only 
note some of the remarks on leucocytes : — 

"A loiieocjtoais or rolatiTC inorwiBC of the lymphocyies or of tbo polTmorphonncleara in the cirtiulAtion, 
with Absence of parasites ia th<3 pcripheml blood, spleen ar lympb, is nlwik^H niiggcttivt?. A lympborytuaia 
point* to tnbcrculostir or to » bowel inEectiwn by ony of Hm tjpboid or allied B™iips. and a polymwrpboDiicloftr 
cytOHia to n local ttaptic infliction. A lymphocyte inciumic in at loje viilue ia diAgaoimg lucal infCL^tiiitiii tUftC 
HD IntTeAHc of the polymorpboQUiL-lrifirN, &nd caLIs lot the diftso renction, the hgglntinatioD aod scdiuieQlntion 
testa and th*; search (or tubercles in the cliaroid witb the tiphthulmoHCope to clear Qp the iesucs. Increase of 
the polymorphoiiu clean, on the other haDd. ie difitiuutive, for it menoe loonl septic infaetioii somuwhcrc." 

A long HbI of what has to be looked for follows, in which ona Bpeaially notes oral sepsis, soro 
throat, appendicitis and liver absoess, 

One may add to these notes as the result of the work of Stitt, Vedder, Asbburn and 
Craig, and to a lesa extent from personal observation, that a decrease in the 
polymorpbonuclearB and a marked increase in the small lymphocytea points to dengue fever, 
Bspeeially if there is an accompanying leucopcnia. This will be considered later. A useful 
paper on the conditionn producing eosinophilia is that by Fearnsides,* who in a summary 
states that the condition ia usnatly associated with the presence of SrJu'Hosutttvm h/i^malctbinm^ 
Trich-inelta spiraltg, Ankyhstimm tltiiidemile, the varloua specics of Filarix and Ec!iinr>Cf<i-cug 
cytf*. It may also oocur associated with the presence of any one of the HelmtuOiitl^, but is 
rare in casea infectsd with DihothriocepJtalug lalvs, and not common in infections with 
Trichof-ephalus irichiumg. Hs further points out that the changes in the leucocytes are to be 
regarded as due to toxic agents produced by the wormSj and in the nature of a reaction for 
the good of the boet. 

jEmery," in his useful clinical work, gives an easy method of recording the differential 
leucocyte count, which does not seeui to be very generally known and certainly saves much 
time. *'Tho simplest way of noting down the leucocytes," he saya, " ia to assign letters to 
each variety, P for polynuelear, E for eoBtnophile, etc., and to put these down in blocks of 
five each, thus: — 

P P P L B 

P P L L H 

L P P P P 

P L L P L 

P P P L P " 

In this way you can tell at any time how many leucocytes you have counted. I should 
think that anyone who has made differential counts in the heat of the Sudan by the ordinary 
method of headings and columns will appreciate this simplified and rational procedure. 

« Nutt«ll, G. H. F,, and Graham-Smith, Q. 8, (October, 1906), " Canin* PiropblBmowa." Journal of Syginu, 
p.AB6. 

' NnttnU.(3. H. F,,andGirahnt)i-Sinit3i,Q.S. (April, 1907), '"CnnijiePiroplasiiiows," Journal q^ Jffj/ffimc, p. 586. 

* Roberts, E., " Enteric FfeTct Id India, etc., eta" Lcndon, 1906. 

• pearnaides, E. G. (March, 1906), "The Bffe<(?U of Metaeoan ParasiteH on their Husts." Jaunxai t,f 
Samomie BMufpj, p. 41, Vol. E. 

' Emery, W., " CUnic»l Bactecicilogy and Hiemiitdjagy." find Ed. London, 1900, 
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Slood— Bogers' states that the oount can be mach shortened and simplified by enomerating only 

omtiHutd 350 leucocytes. This is done by counting backwards and forwards from edge to edge of the 
best part of the blood film, avoiding the thick end and the "tag" end. He only cotints 
polynuclears. large mononuclears including transitional forms, lymphocytes and eosinophiles. 
He uses a 1/8-inoh or Zeiss D objective and considers as large mononuclears only such 
mononuclear cells as are as large as, or larger than, an average polynuclear, the smaller ones 
being classed as lymphocytes. By this method he obtains reliable results. While for rough 
and ready work for clinical purposes this is no doubt a very useful and rapid method, I* have 
pointed out that in accurate estimations the leucocyte classification adopted by Dutton and 
Todd seems to be the best, and that it is neoesBary to have some generally employed 
classification for comparative purposes. 

The error of a heemocytometer count and the method of correcting the same is 
discussed by Student^* and noted in the epitome of the British Medical Journal.* It need 
not be discussed here but the reference may be foond useful. 

Horrocks and Howell^ describe and illustrate some curious X-bodies which they found 
in Spain in the blood of patients suffering from an ill-defined form of fever and in oattle 
which were not healthy. 

As in the blood of a sick dog in Khartoum, examined by Mr. Archibald, I have seen 
bodies exactly like some of these described, and, as the condition may yet prove to be an 
important one, I quote their description of the bodies stained by Leishman's method: — 

The bodies, when etaincd, were charoctcriBed bj a faint capsule with a circalar centre staining deep bine ; 
the^ varied in size, some being as largo as a red corpascle, others onJy about one-oighth the eise of a red oorposcle. 
In addition to these forms, which were the most common, the following were also seen : 

(a) A small, blue circular centre sunoundcd bj four or more faint capsules oonoentrically arranged ; (6) two 
circular bodies, each having a dark blue central point surrounded by a l^ht blue ring, enveloped in one capsule 
which appeared indented as if two capsules wcic in process of formation; (c) similar to (6), bat the part 
BUTTouncUng the deep blue centre stained a deeper blue, and two indented capsules were seen ; {d) a dark blue 
central part, shaped like a crescent, containing a small circular body, with a deep blue central point within the 
arms of the crescent. None of the bodies on the slide showed any signs of chromatin. 

Intravenous inoculation of a rabbit gave positive results. 

The authors were unable to pronounce on the precise nature of these bodies, which, 
however, proved not to be acid fats. In fresh blood the bodies showed no amceboid 
movement. 

Bubo. A case of climatic bubo in Uganda' is described by GasteUani.' Blood and 
bacteriological examinations were negative. He mentions that the disease occurs chiefly on 
the east coast of Africa, the West Indies and Straits of Malacca and China. It has not 
been recorded from Central Africa. 

Cantlie and Hewlett' discuss the relation of climatic bubo to plague. Cantlie named 
it pestis minor, although pus from the affected glands proved sterile. Cantlie and Hewlett 
record a case where three bacteria were grown from the excised gland, t.e. Staphylocoeau 
pyogenes albus, Staphylococcus cereus albus, and a minute bacillus staining by Gram's method and 
curdling milk. The last-named was non- pathogenic to guinea pigs and mice, and corresponded 
to a micro-organism isolated by Kitasato from a case of plague. Simpson stated that 
climatic bubo seemed to bridge over the true plague epidemics. Wright looked upon the 
disease as distinct from plague, while Emery regarded the organism in question as possibly 
the acne bacillus of Sabouraud, which might have reached the glands from the skin. 
Clayton* reports four cases in which he performed blood examinations, finding in two of 

' Rogers, L., "Fevers in the Tropics." London, 1908. 

* Balfour, A. (April 1st, 1907), "Notes on the Differential Leucocyte Count, with Special Reference to 
Dengue Fever," Journal of Tropical Medicine, p. 113. 

" Student, "Biometrika," Vol. V., part III., pp. 351-360. 

* British Medical Journal, p. 154, Vol. II., January 18th, 1908, "The Error of a Heemocytometer." 

,. ' Horrocks, W. H., and Howell, H. A. L. (April, 1908), " X-bodies found in the Blood of Human Beings and 

Animals," Journal of the Royal Army Medical Corps, Vol. X., No, 4. 

• Castellani, A. (December 15th, 1903), " Climatic Bubo in Uganda." Journal of Tropical Medicine, p. 379. 

^ Cantlie, I., and Hewlett, R. F. (April 4tb, 1904), " Bfunteridlogy of CUmatic Bubo," Britiik Medical 
Journal, p. 593, Vol. I. 

• Clayton, T. H. A, (January 2nd, 1905), "Notee on Climatic Bubo," Journal of Tropical Medieitu, 
p. 1, Vol, vin. 

* Article not oonaalted in the original; 
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them marked eosinophilia, which be suggests as due to toxin action. He conies to do definite 
ooQcInsion regarding the ctause oF the disease bub quotes sevBraL arguments against the 
peatia minor theory, 

I do Eot know if clLmatio bubo has been obaervad in the Sudan. It is possthle that it 
occura in the southern districts contiguous to Uganda, but I have never heard of its being 
reported. 

Cachexia! Fever. See LeishmaQiosis (page 25). 

Calabar Swelling's. The relation of this condition to Filaria loa and dinma is 
dealt with in the Jimm-id nf Tropical Medicine^ 1/7/04. Amongst other places these are found 
on the Upper Congo, so that it is quite possible they may occur in the Bahr-El-Ghazal 
Province. Manson thinks it practically certain that thoy are somehow produced by F. loa, 
though the meohanisra of their production is unknown. Their sudden appearance, gradual 
disappearance, painlessness, and the fact that they never suppurate, sufficiently distinguish 
them. The only human filaria I have found in the Sudan is F. perstane, and it occtirred in 
a Ugdudeso. 

Cancer. The literature on cancer during the past few years has become enormous, 
and one can only direct attention to a few points, such as the possible parasitic origin of the 
disease, supposed preventive methods, and its occurrence in the coloured races and in 
tropical countries. 

Ford Bobertson and Wade' described bodies like the Plasviodujphora Imisi^ica which is 
known to cause tumours in cruciferous plants. These are only demonstrable by special 
metallic processes. In a later paper^ thoy describe the technique and also methods of 
culture which they maintain wi?re successful, and discuss the probable etiological retatioaahip 
of tho.'^e parasites to carcinoma. The tendency of other observers was to regard these bodies 
as cell inclusions. Ford Robertson and Young,''' however, in a still more recent article, deal 
with cyanide-fast bodies in tumour cells and describe improvements in the technique of 
preparing and staining tissues by their special processes. They also note a great activity 
of polymorphonuclear leucocytes which they bolieve to be directed against a specific parasite. 
Still more recently the senior author' describes rod-ehaped bodies, soraethlng like tubercle 
baoilU but ovidentty not bacteria, in certain caroinomata. Ho believes these to be a stage in 
the life-history of the protozoon found by himself and Wade, and that several allied species 
arc concerned in tumour production. 

Interest for a time centred round the Microcaecua neajormans of Doyon, but the most 
recent work, including that of Dudgeon and Dunkley,* discredit it as a cause of cancer. 
These authors have shown that it is an organiem of very low pathogenicity, and that the 
aerum of patients suffering from malignant disease does not develop any very marked 
agglutinative property for jW. rtftrform-a-H^, In fact, it is less than that which is found for the 
Staphylococci^ albug. 

Mention should be made of the work of Gaylord and Calkins'' who found a special 
spirochete, ^S*. microgyrata (Lawenthal), in primary and transplanted carcinoma of the breast 
of mice. It does not stain by Giemsa. 

Two papers which have at least the merit of being interesting and practical are those of 
Keetley*^ and of Brand/ The former ia atrOngly ic favour of the parasitic theory, and 
lays down very stringent prophylactic rules which at the present day would be difficult to 
enforce in their entirety amongst all classes, however desirable they may be. He says : 

1, St^rUise tbe iood, and pointa oai that it is whem food tciDdft to tuny (hut caoccr of the. iiUmentaEj tract 
is apt to dcTfilop, i. Eueufg a ^uGScieat aad i^ulai tuilut and proLcctioD of the oipples And genitalia. 

' Robertoon, P., iind Wade, H. (Augast ISth, 1904), " Cancer and Plasm odiophom." Lnrtcct, p. 46B, Vol. II. 

* Robortsou, F., and Wade, H. (jAniuuy 28tb, 1905), "Beaearcbee uto the Etiologj of Carcinoma, etc" 
La<Mt, p. 216, Vol. I. 

' Rol)ert9on, F,, Rud Young, C, W, f ATignrt lOtb, 1907), " Hesearches ioto tto Etiology o( CarcinoioA ; Notes 
upon the FeaCuree at GarciDomatous Tumtiurs revenlad by nn Improved Ainmonisi-sllver procem." Lancet, p. 35d. 

* Dndg^on, L. 8,, imd Dnukle;, E, V. (Jtmiuiry. 1907), " The MiiaoGoctias Neofonnans." Jimmai vf ffgi/ims, 
p, 13. Vol. VIII. 

' Gaylotd. H. R., rmd Calkios, 0, N. f April 10th, 1907), "A SpiroohiBte m Primary Bod Traaaplanted Carcinoma 
of tUe Bniftst in Mice." Joanial <if Iiifet(i(rm Diatmnrs. p. 1,55, Vol. TV, 

" Kcetlcy, C. B. (October 13th, 1906), "The Pcovontion of Cancor regarded. a» a PractitMl QncstitH BipC for 
SoiutioQ." Laiitfl, p, 993, Vol. II. 

' Brand, A, T. (JaniiMy Ilth, 1908), " Borne Remarkft od the Infisctivity of Cancer." Lansti, p. 80, 



Bubo— 



BRVTBW — TBOPICAL MBDICINB, BTC. 



3. Take care of mouth and loetb- 4, Destro; dremoga troni dischftrgin^, mAlignant iilcerations. 5. Attend to 

^j Qon-innlignnDt Boretn aud tauitMire. ExciM caODGioiu and doiibttnl titmoun oarlj. ?. Pnctiae ftbtitiaeaci: trom 

AJtiohoil, tobaooo, exiN»siTo meftt eating, imd forida wliicb leave vaata prodn<;td. 3. AToid all unnccG^ar; 

fiuniliuitj, eapeci&Uj with Htmngora. 9. Attend cHrefully to kitchen hygiene and the hygiene of food .gnnenlljr. 

■ Brntid advaiicofi tiiGLtiy vsry suggefttive points, especially on the infect ioasi] ess and 

&uto-iDOCulabtUty of cancer, and poJQta cub that it i$ impossible for the "carcinoma cell" to 
be the true parasite as nuggested by Butiln. He recouimends the exauiiiiatioti of fresb, 

■ living oaroinoma celle od the wann Gtago of the iiiioro8c>Dpo, and suggests that the new devioo 
of Gordon whioh enables a good aiagDificatioD of 7000 diameters to be obtained, and the 
ayateni of dark-field illumination introduced by Siedentopf may greatly facilitate cancer 
research. He strongly advocates cloauliness in its widest sense, ebowing how very readily 
food, especially vegetables and fruit, can beoome oontamiuated, and denouneee earth burial, 
I advocating cromation, 

H As r^ards distribution, Sutherland' preseots statistics for the Punjab, whiob> as he says, 

^ tend to show that cancer is not a common dli^case there, but that such cases as ocour 
apparDDtly affect all clatises. He also notes that the nature of the diet does not aeem to 
affect the inoidcnoe of cancer in the Punjab. The same, he saya, is true of alcohol, syphilis 
and malaria- Fi*oni India'* during 1904. 14G cases of malignant new growth were reported 
to tho Imperial Cancer Restiarch Fund amongst vegetarian natives, 137 amongst natives living 
mainly ou flesh diet, and 222 amongst natives Living on a mixed diet. " Cancer in tho British 
Coloniea '' ift the title of a paper in the MtuTnal uf Tropical jlAw/tWwtf of March Ist, 1905,''* and 
a point of interest to us in the Sudan is the akatement that the disease has not been seen 
aiiiongst natives of the Gauihia, Ashanti and Natal, and tbat it is said to be rare in 
British Central Afrioa> the Eastern African Protectorate, Southern Nigeria and on the 
Gold Coast, 

Thus Hearsey saya that amongst the natives of British Central Africa^ though cancer 
occurs, it is of the utmost rarity, while non-malignant growths arc relatively common. 

Amongst the Chinese, cancer is rare {Clark), and the Bame is true of the Malay States. 
Jamaica and Ceylon, while in British New Guinea, where be it noted the Papuans cook all 
their food and live chieQy on vegotablos and fish, the disease seems to be absent (Craigen}. 

As rogfltrda the Sudan, I have rooords of only ten oases of malignant tumour examined in 
these laboratories during tho past five years. Of these, half were carcinomatous and half 
surcomatouB. 1 think it may be taken that malignant diseast; is not common amongst natives 
of tho Sudan even though in the northern parts the native, in many places, has come into 
association with Europeans, 1 cannot say much abont the matter from a clinical 
standpoint, but 1 understand that most cases of new growth dealt with surgically at the 
Military and Civil hospitals in Khartoum are sent to the laboratories for diagnosis and, if 
this be the case, neoplasms play no great part in the pathological field. 

Dr. Waterfield of the Sudan Medical Department oonfirms this statement, and bis 
oxperience goes to show that tumours of all kinds are rare in the Sudan. 

At my request. Colonel Hunter, P.M. O,, kindly sent out a letter of enquiry to his 
Medical Officers, asking for their opinioDS regarding the prsvalenoe of cancer in their 
dj strict B. 

Captain Thompson, writing from Wad HedanJ in the Blue Nile Proving, reports: — 

" So flit OA I hAvc been tbrongb this Province up to date, I huve sceu no cnsca of nialignnnt diswwe." He 
adds : " I maj| my that 1 bhw a oftw of sciirhng of the breaut in a womiui at Eaaanla io 190&, nad a mispicioue vnso 

m a boy ic this Province, who, however, did not conn; hure for trcntment fa directed." 

Curiously enough, shortly after this was written Captain Thompson sent in for 
examination the tissues from a weU-marked case of epithelioma of the foot. 
Captain Brakenridge, S.M.O., Bahc-El-Ghazal, answered :— 

' "I huTe ncTer seftn n aingle caso of malignant diseasQ in thin- Province in about twefitjr-one montlu I have 

nerved here. In fact, in my eight years" aHrvice ia tlie Egyptian Army I oply rctnenib^ to hnve wen one 
epitLeUomu of the touigua in a Sudaacac, and oaa iioicomik of tbo neck in aa E^yptiau." 

Captain Anderson replied from El Obeid, Kordofan : — 

" During a year speut in the Province, in which timo 1 Iirv* inipcctod widely in all directiona and seen 
nuuijf hundrod Gick, I bavc titiver come acrow ft dngle case of lualiguaat disease amongst tbo Arab, Nuba and 

' SKtberlimd, D. W. (NoTombeit, 1904), " Cancer in the Punjab." Imiiaji MidUal Oazella, p. 425, Vol. XXXIX. 
■ " Scientific Report* of the Imperial Cauccr Resefirch Fund," No. 2, Part I, 1905. 
s Qooting " Blue Book on C&accr in the ColonieH, 190G." 

• Arttc]^ not cooanlted in the prigituil. 
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Ifisad tribes. Thia is nlmoat as remoikiiblc aa the TiHrtial uon-exiBteacc of tuberciiUr diacnse in Ko-rdofaa. Cuicer — 
Microbic dlseneoa (tlianka, I iniagmc, to the wide air apace find utrong aim) *re uniYcrsally rare, while parasitic cantinv 

complainte'^inaliLriEL, guinea worm, biinia and otboc iatestinal warnu*— nrc oC commoD occiurcacc.''' 

Captain Bousfield, of Kasaala, atatod that : — 

"During my year's bUj IB this ProvJiMW I have not seen a einglc case that I could dflflaitctj dlRpjnose 8a 
malignant dlHe&ee, either ftmongiit the oiri] or the military. In the Military Hospital, KfisstiIa, tht^e hiiTo Iwen 
no caeca of mnlignant disefisc ducing the jctiTs 1904-1'907 inclnafve. At Gh^durcf there hiui been a caao, Bc^inhtiB 
of the hrsaet in n womnn at;*id pbowt 45, and n dwubtful ciise of aarcomA gf tto leg [pnssiWy a niycetoma) ioamAa 
need about 40. There have baaa do cobgh tbat could ci^rtniiily bo diii^tioaed as mali^aiint disease is the Kaaanla 
Civil Hospital. My own opinioa is Chat C}])ithoUomBr, car«inoiu& and aarcooui Ate extremely mre in this 
Province." 

It is worthy of note that all these regions are aomewhat remote, and the natives 
inhabiting them do not come much into touch with Europoana. With tlie Bxception of 
the Bahr-El'Ghazal, which is a negroid district, the prevailing type of inhabitants is the 
Arab, who, however, very frequently has much negro or other blood in his veins. 

Cerebro-Spinal Fever. If the subject of cancer has no very intimate ralation- 
ship with the Sudan, the reverse is true of ce re bro- spinal fever, whiGh, in former yoara. was 
much iin cvidenoe so far as can be ascortiuined, and accounted for many deaths, while every 
now and again aporadio cases or sniall lepidemics occur undm* ^listing conditions. It wa& 
BucbanaQ who drew special attention to its appearance during the dtiaty uionbhs of the year 
in India, and douhtle&s the inhalation of duet plays a part in its propagation. 

Goodwin'* in a large number of cases found the m^ninyococcvs present in the nasal 
cavity, while Vansteenberghe and Gryeez^ discovered it in the noses of healthy nion, cultivated 
itj and proved that the cultures, when iniected undor the meninges of rabbita or guinea pigs, 
produced the typical lesions of eerebro-apinal lueningitiB. The neoessifcy of dealing with 
infected nasal discharges ia therefore apparent and dtBinfection of the nasal cavities of tbo 
patient and all contacts is clearly indicated. 

The aaune points are also brought forward by Prasdr and Gomrie," who record that hob, 
dusty, ill -ventilated atmospheres, which provide conditiona favourable to tha growth of 
the meningococcus and to the oeourrenoe of aaso-pharyngeal catarrh, are often associated 
with the dissemination of epidemic corebro-spinal meningitis. They also state that "the 
high comparative percentage of fathers whose naso-pbarynx was found by as to contain the 
meningococcus, points to the fact that they probably are the carriers of the disease to their 
children." 

Speer'* desoribes an early pressure symptom which he has found regularly present 
together with Kernig'a sign. It consists of a turning in of one or both feet until, if not 
disturbed, one hes across the other. The legs later become flexed and tend to cross each 
other. The symptoms, he states, are due to a combination of toiin poisoning, nerve 
irritation and presaura. The Indian Medical Gazelle for September, 190S, publishes the 
leaflet issued by the Germao Health Department. Ths only points requiring notice are that 
children attending school, although In good health, must be kept from school if they live in 
the same bouse as the patient, until the medical authorities permit their re-admission to 
school, and the recommendation of a weak solution of m<enthol for the disinfection; of the 
throat and hands. Under the heading " Nursing " one notes that tbo gargling water of the 
patient should be disinfected. As regards the rash, Chalmers* describes a case in a child 
where the features of a typhus rash were exactly reproduced, white Wright" gives an account 
of the rashes met with in the Glasgow epidemic. These were usually htemorrhagic and of a 
purpuric nature, varying in size from a mere point to something smaller than a lentil, 
and often being grouped in clusters. Occasionally these spots came out in crops. In one 
case he describes purple and maroon spots together with larger, pale-bluo blotches on 
the trunk and limbs. 



' Goodmn (Noyembcr llth, 190S). Medkal Record. 

■ Vsnateeuberghe, P., nnd Grysea {Jaauaiy, 1905), "Contribution b. TEtode du Meaiagocoque." 
rinatilul Poitetir, p. 68, t. XX. 
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o- Steven,' in an intereBting leeturB, deeds with the difiereotial diagnosis, paeotiona & 

Fever case where frocal poiBOoing was mistaken for a case of corebro-spiBall rueniDgitlB, and refers 
iitntud to an Egj'ptian oaso of vorminoua infection closely simulating the foTsr. 

Nedwill* lecoids two epidemics io the Sudan occurring in the sxminier of 1905 and 1D06, 
during the monthis, be it noted, wheu the duat stornjs occur, Prom a study of 29 oases he 
concludes that non-recovery of the knee jerks within a week of the ousot oi the disease is an 
unfavourable sign. The mortality was roughly 59 per cent. 

Cases of remarkable core after the use of oollargol are roported." It is employed as an 
injection into the spinal oanal, doses mentioned being 0-05 graiqme and b C-o. of a 1 peroent, 
solution. 

The claims of Weichselb&um's m^iin^ixoccut to be the oftQSe ol thQ disease bavd be^n 
amply oonfiriucd by recent work to which there is no need to allude, but mention may bd 
made of the bacillary form which this organism may assume when cultivated. A note on 
this will ba found in a paper by Darling and Wilson* who from their work conclude that the 
Mtningenl diplctcticKus belongs to the Strcptuei}ccus fxcalis group, and is identical with the, 
Microeoccue rhcumatieuB. 

The latter author* in a later paper atatee that all the Gram-negative cocci met with by 
him and his co-workers in oases of cerebro-spinal moniiigitls failed to grow on tho 
Drigalski-Conradi medium. To this rule he found three exceptions, and the diplooocci from 
these cases not only grow well on Uiis medium, but, instead of tending to take on a 
bacillary form a& is usual, retaiuod their diplococca! characters on the Drigalski-Conradi 
modium, altboagh they tended to assume the bacterial form on agar- " We conclude then," 
be says, " that in the lumbar puncture fluid of certain cases of cerebro-epioal meningitis 
Gram-negative diplococci may be found which differ from Weicbselbaum's and Still's cooct 
in respect of their morphology and capacity for growth on the Drigalaki*Conradi medium. 
It may ho that certain abnormal appearances presented by meningococci, such as growth in 
short chains which competent observers claim to have seen, niay have been due to the 
presence of this oocous in tho cultures." 

The opsonic power of the sorunt has been the subject of research by various workers, 
and Houston and Bankino" tabulate the results of their examinations, finding that the 
opsonic index seems to be a more delicate test of infection than the agglutination reaction, 
and that the two tests combined will prove of great value in diagnosis. Levy'* records a 
remarkable series of cures by means of KoHe-Wassermann's serum injected intra- spinally. 
The dofie for children Over one year was 20 o.o., for adults 30 to 40 c.c. Of 23 cases treated 
with th« serum, only 5 died, and of these 3 had too email a dose or received the dose 
subcutaneously. Of 17 cases properly treated, only 2 died. A preliminary injection of 
morphine is given, then the serum, and the patients are kept for eight to tw^elve hours with 
their pelves raised. Robb'* speaks favourably of Flexner and JobUng's serum, but does not 
commit himself to a definite opinion as to its merits. Trautmann and Fromme^* record tho 
results of work done in the Hygienic Institute in Hamburg during 1907. Thirty-two 
specimens were examined from patients and 312 from contacts. In only 9-2 per cent, of 
the latter waa Weichselbaum's meningococcus isolated. One " germ-carrier " ease remained 
infactivo for 6C days. li\ subcultures on Lccffler's serum a typical growth was common, 

• St«Ten, J. L. [September Bth, 1906J, "Epidemic Ciu*bro-SpiiiAl Ferer, with llloBttatiTeCMW." Laneti, 
p. 638, VoL II. 

> NedwiU, C. L. (December let, 1&06), " Corchro-Spinal M«ningitifl in the Sudan." iujwri, p. 1S02, Vol. II. 

' Janniuy 12th, 1907, " RccoTer; from CeFebfQ-SpJp&l Me^uigi(i» tuutei Injections of CoUwgol in the SpinAl 

Canul" laniiH, p. 106, Vol, I. 

• Darling, J. a., and VifilsOn, W. J. (Febranry a3rd, 1907), "A Case of Oerobro-Spinal Meningitis." British 
Atcdicnl Juarnnl, p. 433, Vol. 1. 

" Wilfion, W. J. (June BOtb. 1908]. "Differeiitintioii of certain Gram-neg-Ativc Cocci ooeunlng in Cams of 
Cerebro-SpiuiLl Meoingitia by Ibeir Slorpliology and Power of Growth on the DrigslAld-Conradl Sfoditun." 
LnHCtl, Vol- I. 

■ HouEton, T., and HwJdno, J. C. (May ith, 1007), "A Note oa the Opsotiic Power of the Scrum, with 
Kleference to th« Meaingococcus of Cenbro-Spioftl Fever ocguiring in the BeUnat Epidemic." tancei, p. 1213, Vol. I, 

' Levy, Q. Dmtatiu. Sled. Wuchtiu, 1908, No. 4, p. 139. 

' Hgbb, A. 0, (F«!jniary 15th, 1908), "Tho Truatraent of Epidemie Cercbco-Spinal Fctbt by Intn-qpinal 
InjectioDS of Flexner and Jubltng'n ADt)-n)CDingiti« Serum." Britkh Maiicat JoatTial, p. 3B2. 

" Trautmann, H., imd Prommu, W, (1908). Mfineh. Mtd. Woehimthr., No. Ifi. 

* Articie not ooaaultcd ia the tirigioftl. 



in primary cultures involution forms often ocourred. Tha organism was found to ferment Ccrcbro- 
gluoose and maltoae, but not levuloae. The diagnostic value of the agglntinatton test is Spinal Feu 
slight. The Diplooccus cra«me which occurs along with the meningococcua ia agglutinated —contHJtucd 
by meningococcus serum. A valuable and very practical paper is that by Bobertsoii' of 
Leith, who deals specially with adminis-trative control, and advocates the douchiDg of the 
nasal cavities of all " intertuediaries " with ohlotiae water. His method was to douche at 
intervals of two days, and three times in all. He also draws atteutioo to the value of 
forroamint lozenges, especially for ehildien. He also reooramends the isolation of all 
those living in infeoted houses. Thorough spraying of infected premisos with formaldehyde 
was deemed useful, and, a point which might be inissed, the confiscation and destruction 
of all foodstuffs found in lower class houses is stated bo he a valuable preventive measure. 

As regards diagnosis, Bimie and Smith'* succesafully isolated and cultivated the specific 
organism from the blood by the simple prooedore of puncturing a vein and distributing 
4 cubic centiraetrea of blood equally between two flaska containitig 75 cubic CBHttmeti-ea of 
sterile bouillon. Kutachei^ finds an agar, made with human placental juice, an excelleut 
medium for the growth of tha first generation of the meningoatccug. 

In the only case I have seen in the Sudan I was able to isolate and cultivate a 
liiplrimccns from the meninges, which answered in every respect to that of Weiohselbaum. 

Chlorine water would probably be of little use as a nasal douche in this country, but the 
menthol waah reoommended by the Gerinans might be tried. It would, I think, he 
comparatively eaay, in the light of recent knowledge, to control an outbreak in Khartoum, 
■where the people are amenable to sanitary control, and very thorough disinfection niethoda 
followed by compensation can often be adopted owiog to the amall value of native dwelliags 
and belongings. [Kote,—A recent outbreak has enabled one to prove the ttuth of this 
assertion.] 

Chicken-pox. In the Sudan, -where one deals chiefly with black skins, the diagnosis 
of chicken-pox from small-pox Is sometimes verydillicuU. The following points, which have 
served one as fairly trustworthy guides, and have been gathered from various sources, may 
be helpful. Rogers'* suggests that the blood changes in the two conditions might well 
repay study: — 

1. E^odromata. Often no prodramal period in cluc!kea-poz. Ueoally present ia small-poz. 

2. Pe*?liug of illness when rash appears in diiiJcon-pcut. Tfae opposite ia true io mild ar modified nnall-pooc. 

3. Facial Appearance. Nothing epwial ia t^hiuken-pax; henry, nnKioua or stuporose io Bmnll-pox. 
AmoDgst the natiTCA these three me at lea« vnlue tliau the follawing:— 

4. Frequently n rise in t<!nipemture nccompanice appeamnce of rnah Id chidKti-pax. In amall-pcx the 
temperature falis at thia time. 

5. Raah appenrs flr»t on tbe trunk in chicken-pox, oa the fnee in Binnll-pox. 

6. Distribution of rash. Trunk nnd proiinial portions of oattremities in cbickBD-pox. Pace and distal 
portions iD smsU-poi, together with hack of tnmk. (i'«, however, note andci "SmaLl-poi," pnge 183), 

7- If a Bo-called "skin window" be marked off, the irrcgulawty of the nwh ia well seen in cliieken-pox. 
i.e. veaielea and pustules together in tho area, Kot k> in sjnall-pox. 

8, Rapid change from papalc to vesicle in chicken-pox. freqnently in a few honra and within 24 houw. 
At letut 24 hoiir» in small-pox, often 7'1 honn. 

9. Oontre of Tcaicle its hi^bcat point in chicken-pco: ; depreased in Bmall-poi. 

iO. Pspale? of chicken-pox not 9p firm and shottj as those of small-poi. 

U. Depth of jikin ioTolved. Le«a in chicken-pox than in small-pox. Hence "seeds" in pnlma and soles 
usually fennd only ia the latter. 

12. Tbt character of the snalcs, thin in chicken-pox, thick in amall-poxi is eaid to aid ooe, but I have 
not noticed this in native ciMes. Early cupped Bcnbs in chiclcen-pox are, howeTer, vary cbancteristic. 

13. The sTMB of c.bivkcu-pux are omooth and have irregaUe edgoa, whUo those of sutall-pox are pitted 
and aa if punched out. The former are often wider ae the reeicleB tend to spread laterally. 



' Roberteon, W. (Jnly 27th, 1907). "BcmnrJia on the Outbreak of Epidemic CErebni-Spinal Meningitla." 
Sritith Mfdieal Journal, p. 186, 

■ Bimie. J, M., and Smith, M, T. (Ootoher, 1907). A mtrru- an Joumnt uf Medical Seimee. 

■ Kutsnher, K. (Novembor 9th, 1907), " Ein Beitrag mr Ziichtuag dea Meningococcus." C*iit. fCr Sail, 
Abt., 190r. Vol. XLV., No. 3, p. 286, 

* Rogers, L,, " Peveia in the Tropic*," Ejondon, 1908. 

* Article not coaHaltod in the original. 
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ln-p«x Neech.' Rolleston^* (uid Porter* b&ve t-eiM>rded c&aes in which the eruption b&catne 

goofluent, in this and other rexpecte closely reseuibliag that of amall-poj. Mackenzie* thinks 
that varioeUa, " with its polyiuorphio eniptione, mature and immature developmeote and 
retrDgressiooa, rQcuireDt iDTasio<n&, uneven temperature and irregutac periods of iucubatioQ," 
Djust be regarded as a mixed infection, and that it ta possibly " a non-specific, ooD-variolous 
varicseUa and a very slight bat goDuino va-rioia infantum of childhood." BoUeston^ has a 
paper on the aacidental raphes of varicella, which in order of frequency are claeaed as 
scarlatiniforru, purpuric, morbilliform and mixed. Ho mentions that there may possibly 
be a chicken-pox: without vesiculation, and discusses the nature of the acoidentat rashes 
which are probably ^ptio or toxio. 

Bray" describes a condition amongst the Budaneae, It is oalledl by them BoorgJum, and 
ia apt to be mistaken for chicken-pox. It is said to be most common at flood Nile, and takes 
the form of a superficial rash, papular, vesicular and pustular, affecting the back of the 
hands and forearins, the dorsum of the feet and the front of the leg. It is probably 
parasitic, Is commonest in those who work with mud hrioks, and is best trctated by the 
application of iodine. 

I have seeo Boorglum in a Greek bricklayer, aad the raeh is certainly like that of 
chicken-pox. There Ib, however, no constitutional disturbance and the distribution of the 
eruption is different. 

Chi^ger. As Sareo^tylla penetrant is well known in the Bahr-EI-Ghazal, and has 
oansed much invaliding amongst men in the Sudanese battalions, the following points in its 
life-hiatory elicited by WoUman' are likely to prove useful : — 

1. The egpR arc nliniji lud while the ■phijfger is yet embedded in the flesh of her host. Her diSa^reDl 
tictiaviour nfter nrtificinl rcmovsJ does out lona a rekl uxcdpticm to tbee? $tAtj!iii(--i]tx, In eucb na event she 
extrudes all her ef^gn at onoc and die«. bat imch eggs do not hAtcli into lArvse:. Evca if tbe chi^or has 
OOtuplcted hot ffSAatiaa aod has bcgtin to lay her eggv before bcr tvmuVKL, oiil; the mu^t Ukatttre eggs 
iu tne poxtcrior pnrt i>f the nbdomes irill develop, 

2. They nevipr (lit lewet in this climfite, Angola) hatch int« larrffi in the body q( the parent. 

3. Th*y arc Qot Inid nt ono time in mueeii, but discreetly, and aometinm at oopaidurable int«rvalii, 
depcndio^ oo circumittuincK. If tho cbigf^era am in the sole of tLn toot, and the infecbod perwo waik about, 
tb6 egg» tdftj be m^q dropping tiom his feet as he goi^ or by preaiDg gently oo the eldn neu a rip<f ohigger 
two Oif three cg^ may bt' aeea to encnpc one aftci angtbci. Such eggs readily hatch out. 8o whik^ it is 
doufatlesH a good rule to hum all cliigi^rv removed, yet this haa do effect on the usual mode of proportion, uad ao 
long a» natires go about with infijcted feet the cycle will go oQ. 

4. The ahel! of the parent when dead, and empty of eg^ uBually dries up in gilu and causes Oa further 
trouble. Oecacionally it may muw irritation, BwcIUugs aod olcem, but mo4ft Qf the abvcewea, bonsi 4tv., tram 
ohiggen! come from wmoTing the insects with septic tnatmrnentH. 

ft. The matnre oto, if placed in a glaaa-coTared dish Mutainiug some dust from the ftoor, gw through the 
developmental stages common to all fieas, which have often been descril^. Iti natuHi! conditiotis they develop 
in the dirt and CJaelw ii] the floor, nud ill clii^r^r com3tri<^ it is therefore important to oompti! one's native 
wrvnnt^ to keep their feet rdc&r of ehiggeni, aud ta alSow no other natives ie.4pcciaUy children, wba are always 
infcat«d) in one's quarters. 

Cholera. The Sudan hae always been liable to invasion by cholera from Egypt 
and from the great pilgrimage centres on the eastern coast of the Red Sea. Given invasion, 
the disease is now more likely to be disseminated owing to improved tnethoda of comumnica- 
tioTt and especially to the eBtahlishment of the Atbara-Port Sudan Railway. Hence any 
acta relatirtg to cholera muat ever be of interest to the Medioal Officer, and tnore especially 
when these deal vrith preventive measures. The usehil Indian pamphlet by Duke"' served 
a9 a ba-Bis tor the cholera notices drawn up thie year for Khartoum City and Khartoum 
North, and to be issued if the disease became epideniio in any part of the country. As these 
are possibly of Bome general interest they are here introduced although, happily, their utility 
or otherwise has not eo far had to be tested. 



' Nceeti, ,1. T. (Pcbntiiry 24tli, 190G), "A Note on a Cbbc of Confluent Varicella." Lanasl, p. 615. 

* RwUestoH, J. I>. {January, 1906). Urit-ish Jo»^rnal qJ Ch-Hflren'a DUta$ea. 

* Pcrtor, G. B, (Mrty IBtb, 1907J, " A Caeo of Confluent Hiemorrhagie Eruption in Varicella." £nn<3>!f, p. 13fiS. 

* UnekeuKie, J. (January, 1907), " A Study in Varicella." Jonrjia} of Hot/al ImtUitte of Pnf>lic BeaUk, p. 17. 
" Rrtlleston, J, D. (May 4th, 1907), " Aecidental Ronti of VaricoUa." Brithk MtdicaJ Journal, p. 1051. 

^ Bray, H, A. (OctobOP, 1904). Joumai o/ Ifu RoytU Armn .Vedicai Corps. London. 

' WsUman. F. C. (December 1st, 1905), " A Point in the Life-Hisbory of 8an»psylhi Penetrans." Jvumal of 
Tropieal ifcdicint, p. Sd4. 

' Duke, J., "The Provetition ot Cholera, and ita Treatment." 3rd Edition. Calootta. 1905. 

* Article not consulted la the original. 
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Cholera is in the majority of oases a water-borne disease, due to water having become Choler*— 
contiminated with tbe cholera organism derived from Bome peraoa Buffering from the disease. cmitim 

It is, therefore, uatially conveyed by the drinking of water which has become polluted 
by the excretft or discharges of an infected person, as Buofa water may occur in the form 
of ice, or may be found added to milk, or used lor tbe washing of vegetables, eto. ; iee, raw 
milk and uncooked vegetables, salads and fruit may alao transmit infootioa. Flies also and 
other inBeots, eapecially ants, may be to blame by carrying the infection from polluted 
matter to food and drink, while thesB may be contaminated by tbe infected and dirty hands 
of those engaged in their preparation. The organism ia easily killed by boiling and diying, 
hence the value of the following :— 

FBBTSHTI7B MBARCBBS 

(i.) AH water intended tor personal use, viz., drinldiiR, CookinR, washing, and, wbewier pomible, hathing, 
must be iKiiled. Drinking water is best boili;d iu a caa prtwidwd with a cover and a tap. The builed nod 
G<x>led watet can then Iw dmwn dir«ctl,v into tbe nup or tamblcr. Care must be tnkcu that lui infected 
drinkiii^ vefsel 18 not naed, aa. atUit the tioiled water haa cooled, it can be re-infectcd. Water traai xetL-» and 
goulAhs should be lixikcd apon with ^aapicion -unless these sru cnrefollf watched and cleaned. 

(iiO All mw milk miurt be boiled. 

(ill.) Unooufced vtgetableK, raw salads and fresh frnit*, oaporiiillj' meloiiH, should be aToidud. 

(iv.) Food stuffs ahould bo aircfuUy protected from fliea, ante and ■other io-iuctri, and not stored anywhere 
in tbe proximity of latfinea of any coUection of refuse An tar as possible all food should be cooked. Jellies 
axe liablu to become conlaniiDnted and abonld bq nvoldcd- 

(t.) PcTBOiial cleanliness on the feirt oi those ctignged in pre]iiLring food and drink w moat e«sentiAl. 
Care should Ijti taken to nee that cooks aod other scFrants are cleanly in their habits nnd clothing, and nre 
ctreFal tp wa«h their baiidti befonr hnudllug food or dishes or vcsselH used for food or drink. 

(vi.) QtQeral clcanlinesa, especially in latrines and in bitchetw and cocik-bouses is moBt n(.'ccw«jy. All 
dishes should ha earefully clenacd with boiling wfttcr, and kiteheu elotha should be well wawhed aud dried in 
tbe sun. Any (ibths il^ for atrfiiniag sodjm, hiucc!i aud the like nhould bu wnabed in pennnn^iiAte 
solution {vide infta.). Brooma, btuahes, or clothe used for cleaning: oat latrines must on no aCooont be used in 
kittrhcoa or cook-hoUBes. 

[vii.) In any cnae of cholcfa or dii^casc like eholera, with dinrrhttft, eolie, vomiting^ or erampa in the arms, 
legs, or Btomaeh, the vomit or stool should be kept coiverod up ontil seen by n Medical Officer. The Litttr 
should at once be informed of the illness, and only those in nctuivl sttt^ndance on the pntieut should be 
permitted to stay in tbe room with him. 

Qreat earc must bi; Viknn thon^ughly to wnsh nnd diBinfen tbe hands immcdiiitGly after tonuhiu^ the 
patient or the bed-clothes or any vensel tuntiiinin^ his vomit or dejcctn, 

Thtt »nnie care is neeeesAry on the part of those dressing or buryiug the eorpse of nnyone dejkd o;C Uic di^efuc. 

(viii.) Any symptoms like those owtifring early in cboIejfH. espwially c«!ic and di&rahcMv, alaoald nt once be 
trented. In order to enforce these preaiutions, nnd for the ^neml infonnattaa of thu ptiblie, it is hereby notified: 

1, Ttiat no w»tvr will be nllowud to be taJcou from the river bank. Anyone attempting to do so will be 
Uftble to imprisonment or puniehTucnt. 

2, That no bathing cr wTishing will bq permitted from tbe river biiak, nor will anyone he permitted to 
foul the bank, or tbe river from tbe bunk, in any way whattirer under pain of puuiahmoDt. 

3, Pore water may be obtained itora such wella in tbe town as have been disinfccteil, nnd iubuhitAnis are 
wnni(jd against using water from nny untreated well. Bathing and wishing ia tbe immedinte viuinity of wella 
ill prohibited. 

It i& hoped thnt a genemi supply of pure wAtcr will be dietribnted both in Khsrtoam and Khartoum Ntrrtli. 

4, Tlie general public milk supply will hu placwd nndor sanittiry cMsntrol, and iubahitants are hereby 
warned to obtain their milk only from one or other of tite Miiuiciijal Milk Depots. The site aud atmugeiuunta 
of these wrill be duly notified later. 

b. All nemtfid water factories will be placed under eaoitATT mntrol, and only such Kntod wnten as can 
be drunk witli sfifetj will be iaaucd. 

6. The ice factory will bo phtced nnder sanitary control, and unly such ice as can be used with safety will 
be isHucd. 

7. Disinfectants will be iwned at eoet price from tbe ofllee of the Sanitary Itsp&Aat in thu Uadiria, 
pQ^rchaserB muM bring; their own bottles. lostructiona for the diainfectioQ of well^, latrines and kitchen doors 
will bo issued separately. 

8. The QM of weak boa and lemon drinks made wit!i boiling vra.ter is hereby recommended, aa is an 
early application fO'C preveatiys medicines in all cases of cglic or diarrbcsR- 

9. Tbe inhahitiiDts arc informed that cholctn is a eaaplflliat ivhich is very easily preyeatad and co-ntrolled 
provided the necessary measures are itaken, nnd they are inritcd to consperate witb the authorities nnd to assist 
them (0 cope witb tLe diaeaae. 

Ants BS carriere of infection were specially included, beoause in Khartoum they are more 
in evidence than flies, and I am certain that from their crawling habits and scavenger 
propensities they can play a considerahle role in the infection of food and drinks. 
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lolers— From a paper by O'Rornian' one picks out the following practical points as Ukoly to bo of 

amiinuMi service. Note the stoga wh»n callDd to a case, as the treatment v&rioB wiih the atagbs of the 
illness. Look for a blood-shot condition in the eyes, sometimes the only outward 
indication of reaction. Take the temperature in the axilla in preference lo the mouth or 
rectum (daiigeroUB nnd unnecessary). Bemember the differential dtagnosia from arsenical 
poiBontng. The author recommends as A rotitine practice ici 6V&ty ca&e and at atiy stage the 
exhibition of calomel and sodium bicarbonate in dosea of 3 to 6 grams and 6 to 13 grams 
reapeotively, repeated if rejected, until rutained. The calomel increases the How of bile. 
acts as an intestinal antiseptic, is sedativu to Tomiting, especially in frequently repeated 
fractional doses, gr. 1/10 to gr. 1/20, every quarter or half-hour, is diuretic, antiphlogistio, 
and. taken continuously in doses short of toxio^ stimulates the taoultieH, physical and mental. 
Soda aids its action, prevents salivation and supplies a vital element to the blood. 

In the first stage he alao recommends the administration of intestinal antiseptics such aa 
Bulpho-oarbolate of zinc, coppor arsenite, acetozone, medioat izal or medical oyllin. 

For the rest, stop food, give fiuids and try to prevent oollapse. Carnunatives, sedatives 
and astringents are useful and should bo given. He mentions cblorodyne, camphor and 
opium amongst the druas, and states that nuciein may prove vory valuable owing to the ' 
inorease of polynudears it produces and its stimulation of cell growth. 

In the stage of oollapse he utters a warning against aTcohol, and states that there are 
Only two great remedies, namely, atropine and strj'chnine. He regards these as sheet 
anchors in cholera. 

In the case of both drugs small doses frequently repeated are best, and the strychume 
should be pushed and any ill effects neutralised by chloral. The value of beat, siuapisms 
and warm rectal injections is mentioned. In tbo stage of reaction, he points out that the 
occurrence of urination is a favourable sign sjid where there is danger of uriEmia, 
pilocarpine may be tried. It is^ however, risky, and diaphoretics and hot coffee are safer 
and often efficient. 

The article concludes with advice as to diet, sanatogeu, somatose and plasmon beiug 
mentioned. This troatiuent certainly does not err in the way of doing too little, and 
possibly the writer is over-fond of medicaments and expects too muoh from them, but he has 
evidently had largo experience of cholera and gives definite and apparently sensible reasons 
for bis recoiniaendatioDS. 

It is curious he does not mention the red iodide of mercury treatment in extreme 
collapse, so strongly advocated by Duke (with whom he is otherwise more or less m 
agreement), who gives dilute sulphurio acid in the early stage together with cannabis icdica, 
and for suppression of arine recommends subuitrate of bismuth and turpentine with cupping 
to the loins, and, if required, pilocarpine controlled by strychnine. 

Both mention the necessity of an early aperient dose in some cases, the one 
recommending &ulphate of magnesia, the other castor oil with tincture of belladonna. 

Ghoksy* has a paper advocating cyanide of mercury in doses of 1/lOth of a grain every 
two or three hours as a geriuicidal agent, He reports favourably on its use, the only 
drawback being a tendency to stomatitis during convalescence. In other directions hia 
treatment is like that of O'Gorman, In acute delirium dm'lng the reaction stage hromidQ 
and hyoscyamUB are indicated. 

McCombte' reports very favourable results from employing subcutaneous injeetiODS of 
salt solution (60 grains to s pint of boiled water) at a temperature of from 115" F. to 110" F., 
repeated whenever the pnlse tended to fail. The addition of adrenaliu chloride (1 iu 1000) 
to the pint of salt solution also seemed beneficial. 

Bogers and Mackolvie* speak highly of the value of large quantities of hypertonic salt 
solutions in transfusion for cholera. The strength they employ is just about two drachms 
to the pint, and they inject, as a rule, four pints at a time, intravenously. Subeutanuous 
injections are only of benefit in mild cases. By this new procedure they believe the 

' O'aorman. P, W. (November, 1906), " How to Care Cholera." Iiuliaa MfiiMl Gn^^iu. ]>. 4H, Vol. SL. 

' Choksy, Kbno Buhadnr, N, H. (April 20tb, 1907), " Soma Lndicatloas (ortbe Trentment ol Clioler*." LaneeL 
_p. 1077. 

• MdDotnbie, F. 0. <May 20th, 1906), "A Note on the Treatment of Cholem by Saline Injections." 
Xnnerf, p, J466. 

* Bogcre, L., and Mnckelvie, M. [May, 1908), "Note cm the Valuo of Largo QiuuititieB pf Hypettoulo 8*lt 
SolnUoiu in TrAosfuaion for Cbwlera," /wiiins MtdKal GtexUt, 
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TuortalSty has been halved. They have also foimd repeated dry cupping over the loins o( Cholera- 
great BervicQ ia ursBinic caees. atiuinwii , 

Waters' praises izal. He made etook solutions, of which each fluid drachm contained 
fifteen minims of izal made up with tragaoanth mucilage, Each drachm was diluted with 
BQven of water, and this doBO of 1 oz. was given every hour or two hours as long as necessary, 
He had no leas than 41 reooveriea out of 56 cases, 

Banerji' testifies to the value of the eucalyptus treatment introduced hy Major Harold 
Browne, The oil was given in 5 minim doses, together with mucilage and syrup of lemons. 
Thirty-three cases, most of them in the stage of collapse, were tteated and the percentage 
of recovery was sixty-three. The oil is said to act both as an antiseptic and stimulant. 

Other points of interest are the " latent " cholera carriers found by Gotachlieh' at Tor, 
who, though they harbour&d true tbolera vibrios, did not give rise to an ^pidemio and did not 
die of cholera, but from dyg^entery and gangrene of the bowel; and the <]uick agglutination 
method of diaguosie introduced by Dnnbar'" and said to be reliable. It is as follows; — 

Mix a particle of tecal mucus with 1 drop of peptone water and 1 drop of a 1 in 500 
dilntioQ of cholera serum (mixture a). Mil a similar particle with 1 drop of peptone water 
and I drop of a I in 50 dilutiou of normal rabbit's serum (mixture h). Place each mixture 
on a cover glass and examine aa a hanging drop preparation. Obfierve agglutination in a, 
none in b. Masirnum result after about 3 hours. In this connection one must cite the work 
of Buffer/ which leads him to state that "it is not advisable to trust to the agglutination 
test only in bacteriological diagnosis of cholera. The test h useful but not specific." It 
•would seem then that the haimolysis test must always be applied, for Buffer noted no 
vibrio hiemolyses, when the agglutination test, Pfeiffer's reaction and the fixation test aro 
positive, while he states distinctly that " the agglutination, saturation and Pfeiffar's tests are 
not in themselves of abaolate diagnostic value for cholera vibrios." 

Some of Buffer's results have been called in question, and it is very desirable that his 
conclusions should b^ definitely confirmed or confuted, as they upset prevailing ideas on the 
bactGriological diagnosis of cholera. 

Becent work on anti-cholera serum, Strong's new prophylactic, etc., though important 
and suggestive, scarcely comes within the scope of this re'sw-mJ. 

Climate. Sandwith" has a paper on hill stations and other health resorts in the 
British Tropics. He deals with Egj'pt and then goes on to speak of the Sudan, which he says: — 

Ii hum destitute! of moi^ntaiiu, and the QoTmnmcDt Imii uow ushLblitjhisd n saDatorinm at Erkawit (3500 fLi-t), 
30 miles due west of Stuikiii and 22 milca dui: cnat at Sunimit Station oa the Nile Red Sea Haitwuy, J!rom 
which there is a motor road- The best Bcaeon ia from May to Scptfimbert when the headquartci^ of the Buaklii 
provinw more tb^ire. It is now utOised for chADge of air b; oQicuili from Suakia, Fort Sudan Dad Khartotun, 
Bjjd has tte grout advantnge of bving umohaliitod by natives. VUijorp now live io tects, but tproporary rtjst 
honsoa axe being bdlt. 

CDlika the Deighbouring hiOe, irhich cooBiRt of bare iroaBtone and dJorite, there ia here wooderfol 
vegetwtioQ, gra-M, niaidfln-hair fen), many shady tmnn and finw fpeu spncce large eooBgli for plsjiig polo siid 
golt There are sasy wiilk-! to neigh Iwiiring hit! crests, from which irn^nilioint views of the Rod Ses eoaet 
cafl he obtaitiLGd. Tbe cLimiitO is reliitiveiy'i-'ild, v(}tj fiesh and invigofiiliog iit iil! couvnleseeiit*. Vtigetttbld 
gardeua bnve been planted aud wrn'S S<jiitlid&wTi sheep bave bean imported by thu GtJvcmoroJ the province but 
most food baa to bo conveyed from Santen. There is n good flopplv of water from a apruig in the hilla, and 
eoiuidiTig^ are now being taken to^ find otbuf sonrous. lu order to Seep the ground M clean as powible QAtiTe 
trib(?»t with their camiels, cattle aod g«3ata, fire forbidden to eater the station. 

He hft3 a few notes on Sinkat, also, and concludes thus : '* There is no special sanatorium 
for the Blue and "White Nile or for the Bahr-RI-Ghazal, which is the most tropical 
part of the Anglo-Egyptian Sudan." It is found by experience better to allow convalescents 
to spend a fortnight in Khartoum before they proceed to Cairo and Europe. 



' WfttefB, E.. E. (Dccemter 190S), "The Treatment of Cholem with I*al." Judiait Midital Gcoau, p. 461. 

* Eanerji, y. C. (Jn-nuttry, I'SOS), "Oil of Eacalyplua in Cholera." /tuiian Maiiieal Qaaette. 

' Qotschtieb, F- (190&), "Dber Cholera und Choleraahnliche VtbrioDon untcr den aHi Mekkn Ziiraddtehrcndcn 
Pilgern." ZeU./Ar Hiiy. v. Inf. Krank.. p. 281, 

• Dunbdr. I!f-riirur Klin. tVoehen., 1905, No. 39, p. 1237. 

■ Bofler, M. A. (March 30th, 1907), " The Bsctcrioloeical DlBgnciaiB of Cholera." SrituK Mfdienl Joumnt, 
p. 736, 

■ Sandnrith, F, M. (Hc-vcmber l&th, 1907), '■ HiU StatioM and otber Health, Reeorta in tlie BritBli Tropics." 
Journal vf Tropical Meditine aitd Hy^ieiK, p, 361, Vol. X, 

* Article not CQnsnltcd in tbe origlnaL 



Climate— It is not qnite the case that no natives inhabit Erkowit, They are accustomed to graie 

aoiUiamd their animals s,t thesd ahstaJes which thdv visJt p6riodtcal!y, and indlt^c:!! thenb i» u native 

cemetery on the ground- At oertain seasons Erkowit is wrapped in damp mists, but on the 

whole the deBQription given is correct, aad, though Dot ideal, the station is likely to prove 

valuable. 

In aumtaing up, Sandwith poiats out the absurdity of sending a patient suffering from 
the dire effeota of malaria to a health resort where he can become rahifeoted, and speaks of 
the neoesBity for maps showing tho dii^tribution of malaria- bearing mosquitoes. In their 
abaetiue, he says, we nmat be content to j,udge by altitude, and, in a country where malaria ia 
eaderuiti, regard any height under 5000 feet aa uuaatisfactory. 

In 1906 the larVDB of Pijret-u-phortit costalit were brought me from a water-course at the 
base of the Erkowit plateau. I reported the niatter and luentioned its importance, but so 
far as I know farther action was not taken until 1 sent Mr. King specially to Erkow-it for the 
purpose of determining precisely tho species of mosquito present and their distribution. 
He did not find Anophelines at or near Erkowit, bat discovered a new species of sand-fly 
and certain mosguitoea which are described in his report. 

Sandwith po'inta out that malarial patients are apt to get fever attacks when exposed to 
cold altitudes, sea breezes, or even the damp cold of countries such as England. He believes, 
this to be largely due to an insuffici'CDt quinine treatment. Cantlie/ on the other band, from 
personal experience, records his belief that " it is not the cold hut the hot weather in 
Britain, especially in the south of England, that has to be dreaded by the old tropical 
reetdent who is the subject of chronic malaria. As far as the British Isles go, he recommends 
the climate of Morayshire and Nairn in the North of Scotland, while in the winter he 
beUeves in the Swiss mountains at an altitude of not less than 4000 feet. 

Sandwith regards change to a temperate climate as essential in bad oases of 'sprue and 
beri'beri, while tor oasea of dysentery and enteric the sea coast is recommended, but here 
aUo inaufScient or improper treatment previously may be the chief cause of a relapse. Sueh 
eases seut to the hilU in India are apt to contract hill-diarrhcea, 

Much interesting information regarding climate wiU be found in Woodruff's book,* which, 
however, has to be read as a whole and cannot well be quoted here. A good deal that he brings 
forward is not applicable to the Northern Sudan, for be deals chiefly with typical tropical 
Gonditiona where heat and tnoiBture are combined to the greater detriment of those exposed 
to them. 

Wolfe"* has investigated the effects of climates on American soldiers stationed in the 
Philippines- His paper is of a preliminary nature, but he notes that the kind of life led by 
tlie individual has much to do with the change produced. A more or leas active life 
is necessary. The more indolent the life the sooner the stagnation and retrogression. Men, 
however, break down under excessive marching in the Tropics quicker than in temperate 
climates. The points obser\*ed were : (1) The pulse rate taken during sitting, standing and 
exercise ; the maximum and minimum rates of the pulse ; (2) the rE^^piration ; (3) the 
hujinoglobin : (4) erythrocytes ; (5) leucocytes ; (6) differential leucocyte count. 

A remarkable paper is that by MacDonald,' who^ dealing chiefly with tropical 
Queensland, advocates an active out-door life, his motto apparently being " tho more 
sun the better," and this for man, wouian and child. He advances proof to show that 
under such conditions the white race thrives; this even in a country where the rainfall 
is heavy. His arguments certainly tend to upset all prevailing ideas on the subject, and 
do not seem to have been taken very seriously by those who discussed a paper which, 
whatever its value, is certainly interesting and perhaps suggestive. 

Haldane^' has discussed the influence of high air temperature and has conducted 
experimental work on the subject. He quotes the old experiments carried out by Blagden, 

' Cantlie, J. (June IGth, 1907), "Clinical Obwrvntiunacin Tropical Ailments usthejarti met with in Britain." 
Brilisk Medical JoumiiJ, p. 1466. 

» Woodruff, 0. E., " The Effects ol Tropical Light oa White Men." Rebman, London, 1906. 

■ Wolfe, E. P. (August 31»t, 1907), "A Preliaiiiuiry Rfport of RcBWrch Work on the Effeota of Tropitaal 
CluQfltfl on the White Kaoe." Jleilirtd Record. 

* MacDon*Id, T. P. (May 1st «nd 15th, 1908), "Tropical Ijindi and Wbite Races." Jvurnnl of Tfiipitai 
Mfdidm and Hugfcne, Vol. XI., No. JO. 

" Hftldnnc, J. 0. (October, 1906), "The InlluencB o( High Air TemtHinktnre." Journal uf ifgaient. 
p 494, Vul. V, 

* Article not (<oimult«id in the ortgitui]. 
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Forsyth and Dobclen, in 1775, who found that they tJoul3 remain for a few minnteB in a room Climate — 
at about 250^ P, (12P C.) without serions mc-onveiaienoe or marked rise of body temperature eoniitnud 

although beef-steaka exposed in the rooiu at. the same time and place could be cooked within 
13 tuinutea. Needless to relate the air was dry. A few of his conclusions may be cited. 
(a) The rectal temperature did not show any abniirnjal Incre&se during rest in still air until 
the temperature by the wet-bulb thermometer reaohed about 88° F, (SP C.) provided the 
Buhjects were stripped to the waist or dad in light flaruiel. (h) In moving air (with the wet- 
bulb still below the body temperature) a higher wet-bulb temperature could be borne without 
abnonnal rise of rectal teuiperature. (c) The aymptoms observed to accompany the rise of 
body temperature were — (1) a marked increase in the pulse-rate, aocompanied by throbbing 
in the head ; (2) dyspncea, particularly on any exertion ; and (3) a general feeling of exhaustion 
and discomfort. These he pointer out depend to some extent on other causes than the riae 
of body temperature aa indicated by the rectal thermometer. 

Tyler^ has introduced a new acheme for correlating personal sensations as regards 
olimatie conditions with the ordinary measurement recorded by meteorological instruments. 
His paper ia very erudite, and we may merely note that he finds that, except for any dry 
conditions of the atmosphere, the readiuiga of the wet-bnlh thermometer indicate very closely 
the degree of discomfort experienced due to temperature and buuiidity, and that these 
readings, or what he ealla his " hyiher "^ degrees, form the best available means for oouiparing 
oUmates. It is not possible here to discuss the question of the climate of the Sudan, for at 
least three distinct varietiea exist; that of the Ked Sea littoral, that of the dry, samdy 
northern regions, and that of the humid and rainy south. Doubtless ako the desert cHmatQ 
is modified by proximity to rivers, by elevation as in Kordofan, by the presence of vegetation 
as in some parts of the Kasaala province. Some allusion to the climate of Khartoum will 
be found under " Sanitary Notes," this being the only part of the country about which one 
can apeak aa a result of any prolonged experience, and even then five years is no great 
length of time considering how olimatio oonditiona often run in cycles. 

Clothing:. This question as regards the Tropics is briefly disoussed in Woodru^QTs 

ok.'^ but with special reference to the Philippines. It is pointed out that the outer day 

tidothing should be white, grey, or yellow, the colours which absorb heat least ; but, as white 

clothing freely transmits the actinic rays which are dangerous to the nervous system of 

white men, and the light rays said to produce skin disease in blondes, the underclothing 

should be opaque and black or yellow iu colour. 

Sambon'B paper* advocating the use of " Solaro " fabrics may be read with advantage, 

this cloth being a succeasfn! attempt to obtain the ideal fabric for the white man 

in the Tropics, i.e. one which will at the same time exclude the harmful, short or actinic 

■xnya and refiect the heat rays, thus avoiding complexity of garments and uiuob unneeeHsary 

reight. 

Duke, in his pamphlet on cholera, strongly condemns the perBistent Ufi6 of a thick belt or 
kummeibund. It acts like a poultice, weakens the abdoiuinal organs aud actually tends 
to increase the action of the bowels. This, of course, does not apply to its use at uight, 
especially when sleeping out of doors where there is a risk of chill, 

A very practical and up-to-date paper, which takes care to consider tropical conditions, 
is that by Cbesooy.' The proper clothing for women receives due notice. Absorbent 
materials for underwear are condemned, and light non-absorbent clothing, which of neoeBslty 
has to be frequently washed, is recommended. The author notes that in the Tropics tbe 
wearing of a cholera belt ia not now an article of faith, and acquiesces in the more modern 
ideas regarding its usefulness. 



' Tyler, W. P. (April l.-ith, 1907), "The Psjchd- Physical Mpect of OUminto, with a TheoTy coooerninp 
tnteiiBities ot Sensation." Jtnirmtl «/ Troj/kal .Ve-iicittf., p. 130. 

' " Hyther" — the joiflt effect of tetuperattire und humidit; on hnoiiiii seiifiation. 

* Woodruff. "The Effwts of Tropi-^al Light on White Men."' LoDdoii, 1W5. 

' amibon, L. W. (Febroftty I5tb, 1907), " TropiCJil Clothing." Journal itf Tropicai Meilieiwt mid Ujftfim;" 
p. 67, Vol. X. 

= Clicsni.7, L. M. (Joly, 1908)^ " HTgiiJOio Clotbin^ niid Disen.'w." Juuni"! of tht Ravni T'lMinf- "f fSihlir- 
Health, Vol. XVI., No. 3, 
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Dengfue. Carpenter and Sntton'* investigated the pathology of dengue (ever in 1904. 
They failed to find any organismB in the blood of dengue oases, nor were they able to 
implicate any of the moaquitoea with which they worked. Culex fatigant, however, was not 
one of these. In throat swabs a small diplococous was found, either &ee or in the epithelial 
cells. A leucopsnia was found present from the first, and it is suggested that a diplocooons 
or delicate, bipolar staining bacillus like Pfeiffer's baoillua of influenza may be the cause, 
infection taking place by way of the respiratory tract. 

A full report of an epidemic in Brisbane in 1905 will be found in the Journal of TropicaZ 
Medicine for December 15th, 1905. In some instances the incubation period seemed as short 
as 24 hours. The characteristic " breakbone " pains were not much in evidence. A very 
minute account of the symptoms is given. As rare complications, pneumonia, pleurisy, 
parotitis and orchitis are mentioned. TJloeration of the oral mucous membrane and the 
fauces, and gingivitis were noticed. Diarrhcea with mucous evacuations was not uncommon 
and dysuria occnrred. As sequels, boils and carbuncles, an itchy vesicular eruption of the 
hands, muscular rheumatism, nenralgias, giddiness, nervous depression and loss of memory 
are recorded. Eye lesions were fortunately rare. It is pointed out that the initial symptoms 
of dengue closely resemble those of yellow fever. In the differential diagnosis from influenza, 
stress is laid on the rash, not, however, a constant symptom, and still more on the almost 
invariable absence of catarrhal symptoms of the respiratory tract and the extreme rarity of 
pulmonary complications. The few differential leucocyte counts made did not show the 
apparently characteristic changes to be detailed immediately. No evidence is adduced as 
to etiology. 

Stitt* has a paper on the blood changes, and details what he considers the most 
characteristic blood findings as follows : — 

1. Absence of a demonstrable protosoon. 

2. IjeDcoptenis. 

3. Diminution of polymorphonuclears. 

4. A Btriking Tariation in the percentage of other leacocTtes at TaiTu^ periods of the disease. At first 
a lai^ increase in the small lymphocytes is obeerved, then the appeanmce of a greater proportion of large 
lymphocytes, and in the final stages (at the time of the terminal la^ and during convalescence) a most striking 
increase in the monoQuclcars. 

Stitt failed to find the so-called protozoon described by Graham,^ of Beirut, but certain 
observations led him to believe that some species of culex is very probably the transmitter of 
the disease. 

The following are the important conclusions of Ashbum and Craig* as a result of their 
work on a dengue epidemic occurring near Manila in the PhiUppines : — 

1. Ko organism, either bacterium or protozoon, can be demonstrated in either fresh or staiiLed qiecimens 
of blood with the microscope. 

2. The red-blood count in dengne is n(»niaL 

3. There occur no characteristic morphological changes in the red or white corpuscles in this disease. 

4. Dengue ia characterised by a well marked lenoopenia, the polymorphonadeaFs being decreased, as a 
rule, while there ia a marked increase in the small lymphocytes. 

&. No organism of etiological s^nificance occan«d in broth or citrated blood cnltores. 

6. The intravenouB incabation of unflltcred dengue blood into healthy men is followed by a ^rpioal 
attack of dengue. 

7. The intravenous inoculations of filtered dengue blood into healthy men is followed by a typical attack 
of the disease. 

8. The cause of the disease is, therefore, probably ultra-microscopic in size. 

' Carpenter, D. N., and Sutton, R. S. (January Slst, 1906). Journal of American Medical Aasociati<m. 

" Stitt, E. R. (June, 1906), "A Study of the Blood in Dengne Fever, with Particular Reference to the 
DiSerential Count of the Leucocytes in the Diagnosis of the Disease." PhUippinc Journal ofSeienee, p. 511, Vol. I. 

3 Graham, H. (July Ist, 1903), " ' The Dengue,' a Study of its Pathology and Mode of Propagation." Jowmai 
nf Tropical Medicine, p. 209, Vol. V. 

* Ashbum, P. M., and Craig, C. F. (June 15th, 1907), "Experimental InveatigationB Begardit^ the Etiology 
of Dengue Fever." Journal of Infectious Diaeatea, p. 440, Vol. IV. 

* Article not consulted in the original. 
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9. Deng^« can be tmumitted by the maaqnitO', Ciilex /atij/am, and tbia is probabljr the must (xHnmciii D«nguc 
mutbod o( its trans miasioc. cimtiti 

10. The period of iacuLatiau in experimental deagnu averages three cLaja and fourteen bourn. 

11. Oertain individuaJs an; iLbsolulely iminuae to doague, as proved by our expuruntnts, 

1^. Dan^e ia ni>t a c»ntagious diafiofie, but is Ineectitius m tbe aanie nituinfT as U yellow fever &tid tbe 
malfij-iat fevers. 

In another paper^ they deal with diagnosis. In differeutiating from yellow fever the 
slower pwlae, jaundice and hiBtiiatemesis occurring in that disease are helpful. The same 
would hold good in the Egyptian disease moat reeerubUng yellow fever, Dumely, iaftictloQB 
jauudice. As regards influenza, tbey point out the a&sociation of deuguti with the prestiaoe 
of mosquitoes, while ioEuen^a occius whore they are absent and often in cold weather. 
They mention the catarrhal syLuptoms in the latter and lay stress on the leucoptenia and 
lymphocytosis found co-L-xisting in dengue. Early small-pox has to he dififerentiated, and 
somtitiines an acuts follicular tonBillitis Bimulates dengue. The prophylaxis resolves itself 
into protection against moBquitoea. In this paper are recorded the. differential blood counta 
by Vedder who aasisted in the work. The variation in the relative proportion of the large 
and small lymphocytes found by Stitt was not confirmed, but, as already stated, his other 
results were substantiated. 

Rosh' has recently advanced strong con&ruiatory evidence to show that the immunity 
of Port Said from dengue fever since 1906. while epidemics raged elsewhere in Egj-pt, was 
due to the abolition of Vulax faltyan-B ia that town. The same is true of Ismailia, which 
e&caped during the epidemic of 1907. 

One' has been able to make some personal observations regarding dengue in the Sudan, 
but only on a small scale. Aa tha disease was very prevalent in Egj"pt and parts of the 
Sudan during the summer and autujim of 1906, one waa iu hopes of being able to carry out 
a study of the blood in dengue. Fortunately in one sense, unfortunately in another, though 
Port Sudan and Haifa were visited by epidemics, Khartoum, ao far aa can be told, wholly 
escaped. Not a single ease of dengue fever was notified, and this, although it is more than 
likely that seiveral persons suffering from dengue must have reached Khartoum by railway 
from the north, while I saw one case which arrived in Khartoum before convalescence waa 
fully established, and while he was pi-obably still in an infectious state. 

Is it not possible, then, that the immunity which Khartoum has enjoyed is due to the 
comparative freedom of the town from mosquitoes, and especially from t.'ulejc fatigang f No 
species of mosquito was at all common in Khartoum during the mouths when dengue was 
prevalent, in other parts of the Sudan and in Egypt. Thus, during Juno. 1906, thsre were iu 
Khartoum 669 water ooUsctions which might have served as mosquito breeding places. Of 
these 17 were infected with larvte or pnpte, being 2-47 pec cent. The corresponding figurea 
for Khartoum North were 125 ; 4 ; 3-2 per cent. During July the percentage infected in 
Khartoum was 435, in Khartoum North 3-3 ; August. Khartoum 7-"22. Khartoum Nortb 3-20; 
September, Khartoum 9-94, Khartoum North, 3'20 ; October, Khfirtaum 8-32. Khartomn 
North 4-76. The slight rise in August, September and October was due to heavy rainfall, 
but adult mosquitoes were not numerous. 

The figures are only approximately coiTect, but they give a good idea of the state of the 
town, One does not wish to press the point too inuoh, but the observation ia interesting and 
suggestive so far as it goes. 

I append a table of differential leucocyte counts made on blood fi,lm8 from cases of dengue 
and supposed dengue sent mo by Dr. Crispin from Port Sudan. It is necessary to note 
that one has classed fls lymphocytes, both true lytnphocytea and lymphocytes with irregular 
nuclei, while under the term mononuclears, are inclnded both large lymphocytes and Targe 
mononuclears in accordancs with the very useful olassifioation of Dutton and Todd.* 
Tranaitionals, however, have been placed separately. 

My cases were few in nnmber, and moat of the bloods were taken only in the early stages 
of the fever. Moreover, in one or two cases, I do not know what the eventual diagnosis was, 

' Aahbum. P. M., nad Craig:, C. F. (May, 1907), "Experimental la vertigo tiomt regarding tbe Ktiolagy of 
Dengue Ferer." VKiUppim JmitnctJ o/ Seiftce, p, 11, Vol. II. 

• Boaa, E. H. (J^ly 1st, 19093, "The PreTention ol Dengue Fever." 4nnala of Trtrpieal Mtdicitie and 
PitratUology, Seriea T. M., Vol. II„ No. 3. 

• Balfour, A. (April 1st, 1907), " Ncrtw ob tbe DiHereDtial Leucocyte Coant, with Specinl Reference to Dengue 
Fercr." Jtntmal of Tropical Jtedieint and Ungate, p. 113, Vol, X. 

• Dntton, J. E-, and Todd, J. L. (1903]. Tlu Tktinpumi, VnU* aiulJohaaoR LafiaraU-iitJi' Jifporl,Vol.V.,'i^cw 
Series, Part 2. LlTorpool. 
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* Termioal rash fading, temperature normal. — Ca»e B waa a Europeao. I believe all the other bloods were thoae of 

natives ; Egyptiam, Arabi or Sudanese. 

In every instanoe 400 cells were counted. Still, in the apparently undoubted dengue oases 
(Nob. 4, 5 and 7), the results appear to conSnn those of Stitt, though, as mentioned in my 
original paper, it is very necessary that some kind of standard classifcation of leucocytes be 
adopted whereby differential counts by various observers in all parts of the world may be 
made strictly comparable. 

A paper by Saigh,^ on dengue in Fort Sudan, states that the cases there occurred chiefly 
in houses infested by mosquitoes (species not stated), and that the fever reappeared when 
there was an increase of mosquitoes in the town. Further, all persons living in the hospital 
escaped infection, and the hospital was the only place free from mosquitoes. 

PhillipB* in his Egyptian cases used aspirin for relieving pain, and found oalcium chloride 
useful in heemorrhagio and urticarial oases. 

Dhobie Itch. This does not appear to he very common, at least in the Northern 
Sudan. The climate is probably too dry to favour the growth and proliferation of the germs. 
Id one case I found what I believed to be Microaporon minutissimum. Ghrysophanic aoid 
ointment proved efficient. Glacial acetic aoid has been recommended, and for natives strong 
liniment of iodine is most serviceable. 

Diarrhoea. This is always an important question in the tropios owing to its relation 
with dysentery and sprue, but the infantile form also merits attention. Beoently there has 
been much work done on infantile diarrhoea. 

Hewlett* states that the Bacillus dysenterite is probably the etiological factor in various 
forms of infantile and epidemic diarrhcea. He mentions that Miss Wollstein isolated this 
organism in all (39 out of 114) cases of infantile diarrhcea where blood and muooos were 
present. 

An article in the Lancet for September 17th, 1904, in dealing with errors of diet as a cause 
of infantile diarrhcBft, mentions the septic variety which may attack strong as well as weakly 
subjects, and in which nervous collapse may continue after the diarrhcea ceases to be a cause 
for anxiety. Nash,* while admitting that there may be some connection between sub-soil 
temperature and the advent of epidemic diarrhcea, regards contamination of food by infected 
dust, and especially infectiou-conveying flies, as the main cause of the disease. "The 
essentials," he says, " for putting a stop to the great waste of infant life every summer are 

' Saigh, S. (NoTember 15th, 1906), " Dengue in Port Sudan, Red Sea Province." Journal of Tr<^al Medicine 
and Hygiene, p. 348, Vol. IX. 

* Phillips, L. (December 15th, 1906), " Dengne in Egypt." Jouriiai of Tropical Medicine and Hygiene, 
p. 373, Vol. IX. 

* Hewlett, B. T. (April, 1904), " Djaeotery and InCnatUe Diarrhcea, the Edologr ol" Joumtd o^ 8taU 
Medicine, p. 229, Vol. XII. 

* Nash, J. T. C. (September 24th, 1904), " Some Points in the Prevention of Bpidemio DiarrhoeB." Lancet, 
p. 892. 
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(I) Cleau aiilk BUpplies; (2) Clonn towas with welL-organitied system of sewage removal, dust DinrrhtEa- 
oolleotioQ and diapoaal. and atreet watering; <3) C'loan hotues where sufficient donjestic eaHtinn 

bygt'ene prevailH to permit an undBretaudin^ of the importance of clean utensJEs for food, the 
covaring over of food to protect froin dust aad tHea, and personal habits of clBaulinoss; 
(4) Inhibition of ily life." 

In a later paper'* he Btafces that there is no one Bpeoific raioro-organism of dlarrhcBa and 
that he is not convinced that breast-fed infants are really liable to epidemic diarrhcBft. 
Thus, amongst 138 deaths of infants under ouo year of age, there were G8 deaths from 
diarrhcBa in hand-fed infants and not a single death from diarrhcea amongst the 28 who had 
been entirely breast-fed. 

Hewlett' agrees on most points with Nash, admits with hitu that there is no specific 
micro-organism, but again states that the B. dyscnterim ia tho causative organism in a large 
proportion of the cases, other orgaoisma., such as B. coU, I'rotcnttf: vtclgmrin, SirvfituC'OCci, 

B. pyttcijaiieuf, aud perhaps others, being operative in the remainder. He thinka that 
infection of the food takes place mainly in tbo homes. 

Griffith^* notes that bacteria of the lactic acid-producing group clearly exert an 
inhibitive influence upon some of tho milk bacilli which arc specially dangerous to infants, 
and concludes that this explains the value of milk purposely soured by adding tho lactic aoid 
bacillus — for instance^ buttermilk, which is useful in diarrhooa. Hq thinks that heat also 
plays a part in infantile diarrhtna by its depressant action on tho nervous and vaso-motor 
systems and by its interference with the digestive procesaes. 

Sandilauds'' considered epidemic diarrhma iu its relation to the bacterial content of food 
and dealt with cow's niilk and food other than natural cow's uiilk, especially Neatle's milk. 
He qnotefi Hope, Eustace Smith and Oautley to the effect that living bacteria are found in 
condensed milk, that such milk rapidly breeds bacteria even when still apparently fresh, and 
becoraea unfit for the child's consuniption, and that tins of condensed milk once opened are 
liable to decompose rapidly, especially in hot weather. His general conclusions are as 
follows : — 

1. In proportion to the number of Liomnmcre, Newtle's milk containing compamtiTely few bscteriB lm 
more Crequeatly ne^ocinlvd with dianbcen thon cow'a milk in which tl»; pumtier ot bai;teria is phe«niDtwi.tly high. 

2. In ocrtiuu stasoai low's, milk may be oxi>o*ed to tempercturea which favour a high bacteria! coimt 
□i]d jet aot bccoiofl n fn»];iient soiirue of dmrrhceii. 

3. The nunibere of bacteria in preurved and oataral cow'& milk "have no direct influence on the 
iOCidCQCe dE diarrhcoiL. 

4. Thu ^eat miLJucitj oi cosca of dtanhcBa on due to tlie cooaumptiDii of food whioh tuts bean infeutcd 
ia tbfl dintrict in which the coaea hare acrnrred. 

5. Thu ildoctive mftttei thOB coaveywl to food is geoerally the excMmont of eomo person Buffering from 
dijurhma. 

6. The life bistoiy of house-flies ivnd the facility with which they cjku convey the fepcnl eacremeut of 
ioCccted io&uite to food of the healthy aiiBgcet thnt tho BcAsonnl mddence of diHrrhoan coiucidce with iknd 
roaulls from the scftsoiial prcvnlencu of ftic«, 

New&faolnje's views^ coincide in large measure with those already detailed. He states 
that breast-fed infants have only one-tenth of the average proclivity of infants to fatal 
diarrhoea, and suggests that possibly toxic products of bacterial action luay be operative both 
iu fresh and condensed milk infection, and that the latter may bo derived from the farm and 
not the domestic in all eases. Most of the evidence, however, is against this supposition. 
The whole question of the causation of infantile diarrhcea is yearly becoming of greater 
importance in Khartoum and other towns in tho Northern Sudan, for while the native 
hreast-fed child is not ILbely to he a sufferer, the infants of the lower class Europeans of 
various nationalities may and do fall victims to the disease. In the Buinmer of 1907 there 
were a considerable! number of caaes of infantile diarrhoea in Khartouin. While these cases 
were doubtless due largely to contamibation of milk, I have no doubt that improper feeding 

* Naah, J. T. C. (Mny, 1906), J^aelUiaitsi'. 

* Hewlett, B. T. (Augast, 1906), "The Etiology o( Epldomic Diarrluea." Journat of Prwrnttir^ Mti!icin4, 
p. 496, Tol. XIII. 

» Griffith, J. P. C. (July 15th. 1906). TIktupuhHq Gti^Uf, 

* Bttndilmds, J. B, (Jnnmiifj-, 1906}, " Epidemic DiarrhcMi and the Bacterial Content of Food," Journal of 
Bygimt. p, 77, Vol. VI. 

■ Hewflholjnc, A. (dprU, 1906), "tlomfiatic Iniection inBalatioa toEpidemicDlnirhraa." Jimrnai (/ B^gieiu, 
p. 139, Vol. VI. 

* Article not ooasaltod in the original. 
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.DtarrliceiL— played a part, and in any oaae I question if flies were operative to any Large extent as carriers 
t-yni'munl of lofaotion. The bousfi-fly is at no time a great nuiaaacD in KliarWum and ia usually killt>d 
off in large numbei^ by the hot weather whioh begins id April as a rule. I am inoUned to 
think that infected dust played a part, even though the conditions for sewage reiuoval had 
been improved and there was little dysentery amoogat the oivil population. The chief oausej 
however. I believe to be the hlthy conditions associated with the transport and distribution 
of the milk, which persist, despite @0ortH made to stippr^sa them, and will persist until the 
Qiea&ures which have been repeatedly recommeDded are put in force. This matter ia dealt 
with under " Sanitary Notes," and so need not be discussed here at length ; — 

Tumiog now to symptoms and treatment : — 
Batten" olaasifies infantile diarrhoea as follows i — 



1. Irritative, due to improper or undigested food. 
with curds. 



Stools bulky, green, soar and 



3. Catarrhal, due to prolonged indigestion, 
foul smell, 



Stools brownish- green with mucua aoid 



3. Ulcerative colitis. Rare. Blood and mucus stool. 

4. Acute infective. Stools watery, often greenish, offensive. Choleraic symptoms. 

The last is the " summer diarrhcea " typo, and it is in this form that cerebral symptoma 
ocour, due probably to toxic action. 

As regards treatment in the very severe oases, liquor strycbniuse hypoderpaically is said 
to be the best preventive o( collapse, while ether and brandy hypodermically aie contra- 
indicated. Transfasion with normal saline, followed by a hot bath and. when the raUy has 
taken place, by atoinaoh- washing are recommended as an effectual line of treatment. Sodium 
bicarbonate 2 grains to the ounce is uaed for the lavage. Bectal irrigation is useful, and 
Younge' speaks very highly of quassia infusion for this purpose, in doses of J to 1 dr. repeated 
every 3 or 4 hours as requirod. It is best given after a dose of castor oil to clear the bowel. 

For feeding, albumen water, barley water, rice water, etc, all have their adroc&tea, 
while in a ease recorded by Myera'* notning succeeded til! a solution of gum arable, 1 ounce 
to the pint, was given. This, at least, is a remedy easily obtainable in the Sudan, 

As regards other forcqs of diarrhoea. Thresh* has recorded a widespread and serious 
epidemic due to a water supply having become polluted by washings from garden soil 
manured with read sweepings and the like. Such a condition is rare, but shows how 
carefully a public water supply should bo guarded. lo the Civil Prison at Khartoum cases 
of severe diarrhoea have occurred, due possibly to soakaga of foul matters into a well. The 
area of cement round the mouth of the well had become cracked and broken, and it was the 
custom to wash veessls which had contained food on thiB spot. When the practice 
was discontinued the cases of diarrhtBa no longer occurred. In some of them .8. pijocyaTwut 
may have been the exciting cause, as it was found post mortem in a case terminating fatally, 

Castellani," in Ceylon, found flagellates in the excreta of cases of diarrhoea. He deacribea 
three types and suggests that they were etiological factors in the production of the condition. 

The role of Balrniiidiain colC in diarrhcea is mentioned by Strong,"^ who thinks that man 
may sometimes derive this parasite from the hog, The encysted forms become di'ied and get 
blown about so that water pr food may become oontatninnted. The diarrhoea is often 
associated with colic and persists until treatment Is directed against the parasite. 

The view that the hill diarrhroa of India is due to the presence of mica in water is 
criticised adversely by Maynard.' He regards it as due to liver congestion, the result of chill. 

* Batteu, F. E. (JaiiUHrjr Srd, 1W6), Vlinical Journal. 

* Tounge, 8. H. (8eii1(;cuber Sth, 1906), "Troatmeot of InfnaUie Diarrbwa." Briii»h MrdieaiJ'jumat, 
p. 673, Vt.1. U. 

» Myers, Q. T. (Juoe, 1905) JIc,Ucai ^^eord. 

* TlmsLi. J. C, (NoTcmbor 28th, 1903), " Diarrhffln. and Pollutod Water." Lancet, p. 1S19, Vol. II. 

' C;ist«Uaai,A.(Noveml)erUtJi,l'905J, " DiRrrhcBa from Fkgellliitef!," Hn'lUh. AtfdUal Joamnl,p.l285.VolTl. 

' Strong, &. P. (December, 1905), " The Pntholnwicul SigaiflcaJMse of Bilfintidium ooli." Irutian Mtdital 
iJaxOU, p, 470, VoJ. XL. 

■ UnToud, A. £. (Janannr iOtb, 1906J, " Qill Diurhtsa.^ Bnliah ifediaat Journal, p. 141. Vol. I. 

• Article not C0Dsalte<^ io tte originni. 
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Prout' has deBcribed aa outbreak of dysenteric diarrhtsa at Batburet due to the fottUag DiArrhoA- 
of drinking water by the excreta of loQUst^. These latter oonsUted of apiadle- shaped bodies eoiUinf. 
which were oomposed oi the labraus indigestible parts of the grass matted together, and 
also of the siliceous spicules found in many grasses. Ths result of their ingestion was a 
mechaaical irritatioo like that iadaued by grouad-glass poisoning. 

Diphtheria. Most of the recent papers on this subj&cC; eeem to deal with treatment, 
the preventive use of antitoxin, and the bacteriological aspect of the diseaae. 

Sambon,* iu an ingenious paper, seeka to prove a ralatiousbip between diphtheritic 
affections of man aod those of the lower aDimala. He deals Bpecially with avian diphtheria 
and states that if the diphtheria of fowb is transmissible to man, then the eggs of these 
birds must play an important part in its transmiaaion, because diphtheritic patches have 
been found in the oviducts. The paper is interesting and suggestive, but is severely 
handled from the veterinarian standpoint by Mettam,' who states that the hiatorical 
references and most of Dr. Samhon'a quotations will not bear inspection for a raornent. He 
agrees wttU the opinion of Priedberger and Prohner relating to the transmission of animal 
diphthm-ia to man — ib is a mere aaatimptian dus to ignorancQ of veterinary pathology, 

In a discussion on "What is notifiable diphtheria?" Wiliiams'' divided the clinioally 
mild and doubtful cases into three groups; — 

1. Patients without ordinary clinical signs of diphtheria^ not definitely ill and yet 
anmrnic, wibb quickened pulses, nasal catarrh, and other local symptoms which bactenologi- 
oally prove to be diphtheria. 

2. Cases with any of th&se lesions but with no general sycnptoms of ill-health. 

3. Persons who are quite well and have no local lesions bat by cultural tests are 
found to harbour diphtheria bacilli. 

He is inclined to regard cases coming under groups 1 and 2 as requiring isolation and 
treatment, but as regards 3 he points out that there is no evidence that infected contacts can 
spread diphtheria until they have developed local aymptoms. 

Higley^ describea a rapid method (fifteen minutes) of certain diagnosisi by esamination of 
atained smears from deposits or false membranes. The tnaterial for the smear is obtained 
by passing a looped needle flattened at the curve lightly over the false membrane. The 
atains used are: 1, Five drops Kuhne's carbolic methylene blue in 7 c,o. of tap-water. 
9, Ten drops carbol fuchsJne in 7 c.o. of tap-water. Method — Fix in usual way. Apply 
No. 1 for 5 seconds. Wash with tap-water and dry betwesn filter paper. Apply No. 2 for 
One minute, wash, dry, and mount in balsam. Lceffler's bacilli then appear as dark red or 
violet rods, irregularly stained and often containing polar dots, The colour means nothing, 
the other points are characteristic. 

Pennington" has a paper on the virulence of diphtheria organisms in the throats of 
healthy school children and diphtheria convalescents. He found that 10 per cent, of the 
former harbour in their throats bacilli morphologically indistinguishable fiom diphtheria 
bacilli. One half of these did not affect guinea pigs. About 30 per cent, of them were 
clearly attenuated, 14 per oent. moderately virulent. In the convalescent oases the great 
majority of the bacilli were highly virulent. Hie conclusions seem to be that, in healthy 
persona unexposed to infection, if diphtheria bacilli are present, they are usually nou-vimlent, 
that in healthy expoged people the organisms are markedly virulent and such persons are a 
fruitful source of infection, and that convalescents from diphtheria carry and disseminate 
viralent Organisms as long a,a any renDain ia their throats, a period which may far exceed 
the duration of the clinical evidence of the diseaae. He submits that preventive measures 
should be baaed on these findings, but admits the practical difficulties of carrying sach into 
effect. It is, therefore, evident that his views differ considerably from those of WilliamB. 



' Front. W. T, (April 26tli, 190S), " UnuBual Cause at DyBCntcric Diurrhoso. m the Tropica." Laneel. VoL I. 

• SamboQ. L. W, (April IStb. 1903), "The Epidemiology o£ Diphtlivriti. etc." Laned, Vol. I, 
' Mettam, A. E. (M.iiy 2nd, 1908). Ihid. 

* WillinDW, P. W. CSoptetnbei IBtll, 1905), "What b Notiftflble Dipbtheria ?*" BritUk iiedkal Journal, 

p. 647, Vol. n. 

• Hligley. H. A. (May 20th, 1905), "Rapid Bacteriological Diagnoaia of Diphthetifl." Spit. «f Briiith Medteai 
Journal, p. 60, Vol. I. 

* PenniiigtoD, M. E, (Januuary Ist, 1907), "Th« Vifoleace of Diphtheria, etc." Joarml of Ir^/eetiaia ZHaeatu, 
p. 36, Vol. IV. 
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Dipbtherw— Ma.oConibie' deaU with tb« grave olinical significanoe of ikin hwmorrhAKea in diphtheria. 

eontinwd In pre-aotitoxLn days patientB liarclly ever survived more than two days after th^tr 
appearance, and while they aro now, thanks to antitoxin, rare, they almost invariahly herald 
death within 4 or 5 days, though soiuutimes life is prolonged for a week or a fortnight. The 
fatal issue is due to toxiemia and oardiao failure, and persistent vomiting ia often a marked 
symptom. 

Afthby,* in a very w&ll- illustrated paper, reoords an outbreak of niilk-horne diphtheria 
associated with an ulceratad condition of the udders of cow3> Like all suoh opidemica it 
wa,a leas aevei-fn and lesa fatal than the usual form. 

Daviea^ has a vei^ useful and practical paper with diagrams of highly magnified bacilli 
olaasifitid according to the iypea described by Westbrook, t.e. the granular, the barred and 
the aoUd type'*, each of which are auh-divided into varieties. Ha points out that sobool 
dxamiiiatioQ of contacts id infected clEhsses is & much more rational procedure in urban 
ooramunities than more school exclusiou without such examination, provided the posaibility 
of hoiue contacts is not forgotten. Ab regard* " Carrier Cases/' be quotes the conclusions of 
the Committee of Maasaobusetts Association of Boards of Health, which are as follows : — 

1. It is impmcticuble to iaolmUi well pcnoiu icfect-ed with diphtbeiU bacilli, if micb pcreons hnw aot, 
HO fiu* Kfl knawa, bucn rcncatlj cxpcsod to thu iliiBca«c. 

2. It ia not advimble, nti ■> m&tticr □( routine, to isoliite from th£ pnbLiC nil the yrili pctmiha in ittXcctcd 
fftmitie*, evboola and iostitntions. 

rhc C2ccptioDfi h&ve to be mula u a mnttAr of ezpedienc/, in n^ud to WHgc-ofvmon, buainen and 
profeHaiouiil men. 

It is, haweTer, advisable to keep the children in infected hnuUce awsj froin daj scbool, Sondaj Bchool 

and all public places. 

Wfige-uarncre may luaally be nllowcd to cduIuiuu tbeir work, but tvacibcrB, nurwi and otiion who are 
broogtat into c1d«c conUet with children, aud also milkmen, i^honld not be allowed to do ao. 

In icbools nod iuHtitutiO'DA atl jnfiKited penKiU8, »i(:k tyr w«ll, shoilld. If the intcq^tion U npt too wide-eprcad, 
be Hepiiatcd from the othen. 

Whc^n diphthaiia nppeitnt in a L-aiaiituiiit.y which baa for some Umc- Ixien free ttom it, it is adriaablc to 
isolate ivLl penooa wh& hiwe been fcirought into contact with the pnticnt until it Bknll bnve been shown that 
thef are free from diphthi^riA W;illi. 

Davies also suggests that the modified phenomena of the late stages of epidemic 
iDTaslon may be due to an acquired immunity re&ultlng from the provalenoe of atypical 
forms of the diphtheria organism, especially Hoffmann's bacillus. 

Rothe'* describes a cultural method of distinguishing between true and pseudo-diphtheria 
bacitU. He uses a mediuoi composed of a mixture of one part of neutral broth free from 
sugar and four parts beef serum. To this he adds ten parts of litmus, and dextrose or 
ItBvulosB in a proportion of 10 per eont. of the whole. He finds that true diphtheria bacilli 
always attack the dextrose or laavuloae and colour the litmus red, white, so far aa is known, 
no pseudo- diphtheria bacillus has this combined action. 

Graham-Smitb* has a paper somewhat on the eame lines. He found that most 
diphtheria- like organisms tested produce less acid than the diphtheria bacillus. Hoffmann's 
bacillus and diphtheria -like bacilli from the normal ear can he easily differentiated, since 
they form no acid, Any baoillua wbiob acts on mannite or saooharose could also be easily 
difTsrentiated. 

Lewis" has a very useful paper on the bacteriological diagnosis of diphtheria. He 
notes that fallacies may arise, owing to fault on the part of (1) the clinician, or (2) the 
bacteriologist. Aa regards (1), the throat may have been treated with antiseptics prior to 
the application of the swab ; the swab used may have been of wool impregnated with an 
antiseptic ; the wrong locality of the throat may have beeQ swabbed, this being a frequent 

' MncGombio, J. (Docember 22nd, 1906), " Exantbcm of Scnrlet Fever iind wme of its Counterfeits, and the 
Chemii^al SignlQcfl-nce of Skin Htemorrhag'es in Dipbtherin." £rUuii Afedical Joumal, p, 17&7i Vol. II. 

' Aahby, A, (DeceiDbcr, ISOti), " A Mili Epidemic of Diphtheria ftssotiftttd with an Udder Diioasc Of CftWs." 
PKblie Smith, p. 146, Vol. XIX. 

»■ Dftviea, D.8. (March, 19U7), "DtphtberiAaudSniall-Pox: An Epidemioldgical Oontraat" Publis ileattX. 

* Rotbo (August 31st, 1907), " Beitnig fiir Differenaierunff der Diphtberiebncillen." Cmi. f, Bakt. I., Oriy., 
t. XLIV. 

* araham-Suiilh, Q. S, (Jnly, 1906), "Tba Action of Diphtheria and Diphthcria-Mke Bscilli on TarionB 
SugftR and Carbohydrates." Jvuriutl of Ifygiciit, p. 386, Vol. VI. 

■ Lewis, C. J. (AU)|iut, 1007}. " The BACterioEogical Diagtic«is of Dijihtheria." Binnivyham Medieal Heeuie. 
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Bourca of error. As regArd^ (2), there may hare been a perfuQctory applioution of the swab DiphtherU-^ 
to the serum ; the temperature of incubation may have been wrong and not between 33" G. tonlint 

and 37'^ C, as ia esaoiitial if the baiailiue is to grow more rapidly than tho accorapauying 
ooooi ; the number of colonies oxamined may bts too aniall , tho Blidu may be greasy ; the 
stain may ha old or unBltGrod ; the atainicg may be carelees. ; tho examination may be too 
limited, i.e. suffioient fields may not be examined. 

After dealing with the oharaotera of diphtheria bacilli and their olassifi cation, he 

coocludea by stating that : — 

The gccMitoi biid knowlodgc: of the ciTcumataEicefl iof each individual caso, the more vuluablu is the report of 
the liacteriologirt. From n hacterifilc^ical strtadpo-int aloao a diagnosis of diphtheria, though generally reliable, 
iv bewt with ditGculties, The bitcteriologji;iil re)K>rt miutt be a factoi, And a,a importAat iActoi, in tba decision, 
but the finKl judgmeut can only by umdu by the praetitioner ia conjunction with the inudic»] officer of health. 

Slater' reports a most interesting case of skin diphtheria of 3 years' standing- The 
original aeat of the disease was the eyes, then tho vulva became affected, the bacilli entered 
the anperficial lymphatic circulatiou and produced a conditioa like herpes, possibly as the 
result of a toxio peripheral neuritis. Typical Klebs-Ltofllet bacilli were isolated and no 
treatment bad any effect until antitoxin was given, when the result was remarkable. The 
author does not say if this curiouB carrier ease infected other people. Four other casea of 
skin diphtheria in the form of ulcere of thti toe are narrated by Heolia and Jacob." The 
cDcdition at first resembled chilblains, hut later a contact dtiveloped faucial diphLheria. Hkin 
diphtheria, then, may in Bome measure explain the origin of certaia obscure cages or OTon 
epidemics. 

The question of treatment hardly falls to be considered here, but as it ia sometimes 
diflionlt to obtain or store antitoxin in the Sudan, Leonard Williams''' strong advocacy of 
biniodide of mercury, given as a mixture containing the perchloride of mercury and iodide 
of potaasiuin, may he cited. So may the use of 4 per cent, solution of formalin aa a throat 
swab or gargle (Brunton')* and of formolyptol both as a spray and as an interna! remedy hi 
3 minim doses (Bendle"). 

Crookshank* advocates the hypodermic administration of adrenalin chloride and 
strychnine in severe cases of diphtheria marked by vomiting and cardiac depression. He 
employs tabloir^s. each containing ^^th of a grain of adrenalin chlorine and ^l^th of a 
grain of sulphate of Btrychuioo. One or two of these may be given every two, threo or 
four hours. Even in desperate caBes it may be of eei'vice, all food, other medicine and 
throat treatment being stopped when vomiting occurs. 

The preventive use of antitoxin, however, calls for some brief notice, as, in such a 
comitry as this, provided the semra was available, it would constitute an important method 
of checking and controlling an Bpidemio. 

Shockleton^ records a school outbreak where antitoxin proved efficient as a prophylactic. 
The dose given was 2000 units of Burroughs Wellcome & Co.'s serum, or 1000 units of the 
Lister Institute serum, Norton" describes a somewhat similar experience, in which the results 
were most gratifying and there were practically no ill-effects. 

Sittler"* has come to certain conclusions ae to the length of immunity after injection of 
diphtheria antitoxin, 

1. Thi! imtoiitiity giwn by the p»pby!ftctii^ injecliiiiii lasts from three to five WDoks, il the children ste 

not too ottien eiposod to diphtheriji In the interval. 



^ Stater, A, B. [Jaauary 4th, 1908), "A Case gf Diphtheria of ibe Gkin gf thtee jean' dimticm treated by 
AntitoJtin." Lnnurt, p. 15, Vol, I, 

" Heelifl. B., aud Jacob, Y. H. (M»«fa 10th, 1906), "A Seiiee of Four Cbbbs of Cutaoeous Diphtheria." 

SriJish Meiikn! Jouriui!, p. 556, VoJ. I. 

' WiUiama, IxMuard {1907), "KXiaor IhlaUdies." tiondon. 

* Braoton, T. L. (Februiuy 15th, 190C), Clinical Jtmraal. 

* Rendlfi, C. E. R, (Fubrnwy leth, 1906J, " Fomjoij-ptol in Diphtheria." Laticet, p. 460, Vol. I. 

* CiookBhsok, F. a, (April 26th, 1903), " A Mot« od the Treatmont of Diphtheria.." Lanv^t, Vol. I, 

■* Shockleton, W. W. (Sept. 16th, 1906), "'The ProphvJitctic u»e o£ Ajiti- Diphtheritic Bcrnm." Lum^, 
p, 722, Vol. II. 

* Norton, "&. K. (Jalv 13th, 1907), "The PropbylaotJi: ue of Aatiktzin in Epidemic DiphtLoriA." Lajuat, 
p. 85, Vol. 11. 

* Sitllttf. P. (September, 1906). Jakrbuch /. Kiiiderhfiiiis. 

' .Vrtivlo not coBsulbcd iu the original. 



Diphtheria — 

etmtimifi 



1L UlummiiAifled childna axe muob moEe soecoptibla to dipLCberU thou the duldreo wbo bAve been 

itiiiDtiiiiBed 

3. CaturrliKl affections of all \aa6s, &od woiinda of the mnoane membmaeB, predispose to diphtheria 
and tend U> shorten the period of leumunitr. 

4. The IcDglh of the period of inununisatioa i* o^ incrased bjr luiog doaes Uigci than 500 miita. 

5. Certain chUdreo sboiT ft greitter predisp(;iait,ioa to diphtheria than qtiiers- It is advisable to isolatfl 
these chihlren iia thoroughly u may be, so u to avoiid tbe uocesuty for too fruq^cut iajectiDD of Antitoxin. 

Id my experience cases of diphtheria, so far as Kbartoucn is concerned, are apt to crop 
up ia October, when the Bonnner has bcea dry. I have n&ver Been an extensive epidemic 
nor have I ever been able to trace the disease to its source. Apparently it has been 
iutrodnced from outside, and it lb usually cf a severe torm associated with streptococcal 
infection. The type of diphtheria bacillus present has, as a rule, been what Weatbrook 
would term Granular C. The disease ia uudoubtodly rare in the Sudan. 

Disinfection^ This is. such a vride subject that it is difficult to pick out the papers 
most likely to be useful. Those selected will be found practical and to possess a bearing on 
sanitary work in the Sudan. 

As regards the disinfection of ships, the Clayton process may b^ briefly deaoribad aa one 
in which sulphur dioxide gas, produced by combustioo of sulphur in a special apparatus, is 
driven into the lower parts of the holds which have been previously rendered air-tight. 
The air is extracted from the upper parts of the hold imtil all the air space is permeated 
with the gas to the extent of 10 per cent., the extracted air being passed over the heated 
sulphur in the furnace. 0ns pound of sulphur ia required for every 40O cubic feet of space. 
Three per cent, gas in the air ia fatal to rata. There ia no risk of fire, and the coat is £1 
for every 100 tons gross register. 

A Local Government Board report on the value of sulphur dioxide as a disinfectant and 
destroyer of rats ia quoted in the Lajicei for December 17th, 1904. It points out that the 
reaulta achieved depend on whether the cargo ia left m the hold or not. While, in the latter 
cflao. these are eminently satisfactory, rata, cockroaches and fleae being killed by a unifortn 
diffusion of as little as -5 per cent, of the gas, matters are quit^ difftfrenb Tvith the cargo 
an eUn. owing to the slow penetrating power of sulphur dioxide. A suggestion is made that a 
Binall proportion of carbon monoxide (say 10 per cent, of " producer gaa ") should be added 
to the gas in the holds for the purpose of killing the rats. A later and similar report 
statBS that while carbun monoxide kills rats it fails to destroy mosquitoes and bacteria. 
Formaldehyde vapour, while destroying bacterian sparea rata and mosquitoes, has practically 
no penetrative power, and for its subsequent complete removal the disinfected material must 
be chemically treated. 

A short account of the "producer gas" employed by Nocht and Giemsa in Hamburg is 
given in Pullt'c Ueaith for September, 1905. The gas is generated by a current of air blown 
into a. producer where coke is burned. The plant both introduces and removes the gas from 
the holds, It gives excellent results in the case of rats, while an apparatus enabling the 
generator gas to be mixed with formaldehyde vapour, so as to obtain simultaneously a 
disinfecting action, haa likewise been provided. The cost ia moderate. The prime cost of a 
large :9oating plant is about £2500, and if lOQ vessals h& treated & year the cost P&t vessel 
works out at about £3 or £4. 

Sandwith' recently saw the apparatus &t work. The gas took 12 hours to dieinfeot a 
large passenger steamer, but it is believed that all rats on a ship are killed after about 
ten minutes' exposure. The gas itsuU oonsists of about 8 per cent, carbon monoxide with a 
little carbonic acid and some 70 per cent, of nitrogen. The cost for disinfecting a ujoderate- 
sized steamer was £7. lOo. He does not mention the accompanying use of formiUdehyde, but 
states that no harm rssults to the cargo. 

Ohloride of lime, if properly used, is so us&fnl a disinfectant that a few papers on it may 
be quoted. 

Hankin' worked on the subject in India and found that "specimens having ths form of 
a coarsely granular powder keep longer than other specimens in which the material takes the 
form of adherent masses." His other oonclusiona are tabulated : — 

1. Chloride of lime, when fit for use, hfw a strong ftmell of chlorine. If it hfw been kept in a hot climate for 
three raunths, the ntnouut of aTaiUble chlorine preseut will usually be abont one-third of what it was origioslly, 

' Sandwith, F. M. (Noyember SOth, 1907), Lanixt, p, 1536, Vol. II. 

' Hankiia, E. H. (Soptember, 190-11, "Chloride of Lime sa b Diainfectiint." Ituifan Afrdie/tl GmttU, p. 351, 
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After tbe lapse of the abojc period, tbe unonnt of svAilable cblonii« may be leM uad the mitnUiice will DisinfectiDn 
theD he unfit for use. 

i. Chloride of lime is Foadiiy attacked hy TarioiM Idndit at organjc matter. Therefore, it is nnEnitAble for 
dcAlJng »iti sovfflgi; pi other Inrgc isbaBes of putrefying maMrial. Oa tbe other hand, it niiiy Im used with 
advjtatagfl in place* where the inf^tive jqB.torial can only be embedded jii sngftlJ amoimte of orgitnic BUitter. 

3. Owing to ita deodomnt properties and penetratiTe power, chloride of lime maj be uscd in the iiaterior 
of infected houses, both on the walls, OQ fmmitnrQ, or on centent or atoue floore. 

4. Wtait^waib mode in the asanl way with quicklime is rendered far more nctivc if h&lf a pound of chloride 
of lime is added to every 7 gollonH of the liquid. 

t. Owing to the bocterlcidAl power of ohloridc of lime Diid^r clrcumslaiicefi in wbieh ita octiOB is not masked 
by the prcMUce of an cxceM of otgdoic matter, it li iikely l-hAt it could be Usefal in the t^lraining and disinfection 
of well9, cither ia placv of, or mixed with, porm&DgaELste, 

Owing to its nnpAhitiible taste, it would, howcvur, bo neceaaory to pump nut the well, preferably on the 
foUowiog dfty, before bringing the water of the well into ase. 

t have found that chloi'ide of lime even when stored in a comparatively cool place in 
ctlosed metal drums, rapidly deteriorates in the Sudtin. A eix iDooths' old saoiplG analysed 
by Dr. Beam was foimd to liave only about 1 per cent, of availabl'e chlorixLe instead of tho 
30 per cent, which should have been present. 

Klein' has a paper on the bactericidal efficiency of hypochlorites in the preseace of 
organic matter. He experimented by adding chloros to urine, letting the niixtnre stand for 
an hour and then adding the typhoid bacillns. Owing to the previous action of the organic 
fluid on the disinfectant the co-eflBcieiit of the latter fell to 0-8. On the other hand, if chloroB 
be added direct to typhoid infected nrine, the oo-effioient for ohloroa in b, icatery distribution 
of B. typhnms works out at 21-0. 

It ia worth noting that chtoroB, a valuable disinfecting agent at home, is not suitable 

for export. 

A somewhat similar, but more elaborate, papev is that by Harris and PrausmtK* on 
f^ec&S'Urioe emulsions used for testing disinfectants. 

The disinfection of books is a practical question which often crops up. Formaldehyde 
is usually recommended, but Eadia aad Greco'^* conclude that for a complete and proper 
disinfection of books the use of the autoclave is essential despite its drawbacks. On the 
other hand, Kiater and Trautman** find that if book's o( any kind are placed on a suitable 
stand with their loaves opened out so aa to prevent more than six or eight pages sticking 
together and are then subjected to their procGss of formalin disinfection at an increased 
temperature in a vacuum, satisfactory resultB are obtained. No damage results, the only 
bad effect being a tendency for the leaves to curl, This is overconae by pressure. 

In a country like the Sudan, where white residents are largely at the mercy of native 
Bsrvants, it is worth while knowing how readily and elliciontly to disinfect ordinary table 
utensils. When one considers that such aervauta not infrequently suffer (rotu venereal 
disease and other communicable disorders, the importance of such knowledge is apparent, 
though in actual life the necessity for its application would appear rarely to arise. 

Beck' has studied the question, hitherto rather neglected, and finds that in most 
instances immersion in a 20 per cent, solution of carbonate of eoda at a temperature of 60^ C 
suffices, but it will not serve in cases of infection by the Tubercle badlhiB, and it ia not easy to 
be sure of the temperature. Below 50° C. the action is ineffective, while a higher 
temperature damages table-knives, mounted forks, etc. Therefore immersion in alcohol at 
60° C for half an hour is recommended as an easy and reliable method. It ia sometimes 
necessary to disinfect railway carriages, Tho formalin-permanganate method, in which 
formalin is poured upon crystals of permanganate of potash, is stated" to be tho bcBt. The 
proper proportions for use are one cubic centimetre of formalin to 0-5 grumme of the 



' Klein, E. (October, 190G), "The BactMioloffical Efliciency of Hypochlorites, in the prreoncc of Orgniiic 
Matter." Public llmitk, p. 27, Vol. XIX. 

• RarriR, C. E., and PrauanitB, C. (March, 1907). "The Uetetmimtioo of the EfficieMy of DisinfectJints." 
Journal afihr Roya/ IwUltiU of I'ltldU Health, p. 1-17, Vol. XV., No, 3. 

' findifl iind Qrcco. N. V. (Ang^iwt 7th. 1906). Arml. dd fire. MM. Arijtntina. 

• KisteraDdTmntmnnn, H, Zeil.f. T'wArfiC'Mi'te, 10C7, No. 6. p. 407. 

• Bei*. M. [Auguirt 7th, 190e), " Zur Fmge der Disinfektion von Ege- and Trinkgescliirpen." Cent. /. Biikl. 
I. Orig.. Bd. XLI., p. 853, 

• LttMt-l ([Duccmber lath. 1906), p, 1676. " Tbe tJisiaieiitian of Roilwoy Carriiigca with Formaldehyde." 

* Article nut consulted in tbtj origioB.!- 
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liainftction pariuanganate, and from 200 c.o, to 500 o.c. of formaldehyde are required per 1000 ctibio feet 
caniiimai of air sptice, Tbo preseaco of added water i» utiDecessary. The chief point about this Tnethgd 
is the short exposure aud the large quantity of gas evolved. It is oho t^asily carried into 
execution and does not require elaborate appa.ratUB. 

Firth' draws attention to this method. The gas evolved eonsista of formaldehyde, 
water-vapour, carbon dioxide, and traces of formic acid, and the reaction is apparently 
eKpre^sed by the formula 

4 K Mn 0. -}- 3 H^ CO + Hj O = 4 Mn O (OH)j + 2 K, 

The proportion of the two substances which gives the best results and the driest residue, ie 
two parts of formalin to onu part of permanganate. The method ia elective, simple, rapid, 
aud, by virtue of the inespeoBive apparatus required, preferable to the older and more 
cumberaome methods. For a epace of 2000 cubic feet, 28& grammes, or 10 oz., of the 
permaiiganatie and 570 cubic centimetres, or one pint, of formahu are required, tlie 
reagents btiing mixed or added the one to the other in au ordinary galvauizediron pail. 
The crystals, which are better crushed, are put in first, and then the formalin Ib poured on 
tbeiQ. There ie time for the operator to withdraw, and the period of disinfection should be 
sis hours. Heat and moisture are essential for efficient disinfection. From 60"^ F. to 70** F. is 
a proper teniperaturo, while it is well to render the air of the room moist in a dry country. 
One has employed this method on several occasions in Khartoum, and it appears to be 
efficient. The walls of the room to be disinfected are damped and the air sprayed with 
water before the gas is evolved. Firth's paper, which deals generally with disinfection by 
fonnaldehyde, ccmtaius nmch of interest, and be is iucUned to urge the abandonment of 
ao'caMed room disinfection altogether and confine attention to the infected person, bi^ 
clothing and his bedding. The above method can be utilieed. for sterilising clothing In a 
very simple manner. 

Becent work on plague has drawn attention to diBinfectants capable of killing fleas, 

Saigol' experimented with numorous chemicals. Ho found that petrol or benzine with 
cyllin or phenyle (in equal quantities) made up to 1 in 300, i.e. 1 in 1600 of both, were 
Bfltisfactory. Actual contact with the fluid is necessary to kill the insects, though free nse of 
the emulsion will drive out of a housi.- those that escape actual contact. Female fleaa are 
more resistant than the males. Both cyllin and phenyls emulsify petrol, bat the former is 
preferable owing to its greater germicidal powers. The emulsion, for the making of which 
he gives dii'ections, must be fresh. 

Somerville' found that cyllin 1 in 400 and phenyle 1 in 350, and Jeyea' fluid 1 in 250^ 
were efficient in tive minutes, while a jelly of 80 per cent, petroleum with SO per cent. 
whale oil soap used in a 3 per cent, solution is aaid'' to be the best contact insecticide known, 
A 10 per cent, solution is absolutely certainly lethal for fleas. Hossack has done much 
work on this 6ub]t.ct. Ho confirms Baigol's work with petrol and phenyle, but not as 
regards petrol and cyllin. This discrepancy was probably due to the difference in the 
samples used. He concludes tliat "' the ideal for plague purposes would be a icyllin with the 
pulicidal power of the most potent samples of phenyle or phenyle with the germicidal 
power of a cyllin," 

One may add a brief note on the disinfection of stools, and also of drain and water 
pipes, 0.3 it is sometimes difficuJt to obtain reliable information on these latter points. 
A good way of disinfecting cholera stools is to add together equal parts of fresh quicklime 
and water. Then dilute the slake lime so formed with three times as much water as has 
been previously used. Equal quantities of this mixture and cholera dejecta are thoroughly 
stirred together and allowed to stand for an hour, when all tbe vibrios are killed. 

Fresh and good chlorinated lime in powdae form, and in the proportion of two table- 
spoonfuls to a pint of cholera dejecta, is effective in twenty minutes. Strong iy-al, 5 per Cent., 
Or carbolic acid 1 in 10. with contact for two or three hours and thorough mining, and & 
Budiciency of the disinfectant (rough guide — complete covering of the stool), are measures 
useful for enteric and dysenteric excreta. In typhoid baoilluria the urine may be diluted 
with half its volaine of 1 per cent, formalin. 

' Firth, R. H. CApril, 1908), " Diginfection by FormAldeWe." Jaiirnai o/ tht Kti^ial Army Medictd Carpa, 
Vol, X., No, 4, 

■ S*igol, B. D. (July, 1907), "The Pleii-killmg Poftw of Tiuious OliemicatB." Indian Medicai OasttUt 
p. 25fl, Vol. XLII. 

■ ^mcrvillc. D. (Aaguat, 1907], " Duinfectuits &gauut Fl^is." lud-iau Mtdiaal Chuettc, p. 316, Vol. XLII., 
No. 8. 
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For drftin pipes a solution of ferrous sulphata 1 !b. to the gallon is recommended, while Diaiafectiofl 
water pipes ajce diaiiifecitetl by filling them with a '2 per cent, solution of carbolic acid for — eondni 
34 hours find then Pushing tham out with pure water. 

Dropsy fEpCdeviie). Our knowledge of this disease does nob seem to have iaoreaBed. 
Rogers' descnbes it aa met with in ludia. The rash has to be remembered, while it would 
seem that the preBenoe of the jerks and the absence of &n£esth&3ia distinguish it from 
beri-beri. I havei never heard of its being found in the Sudan. 

Since the above was written, an important paper by Delany'^ has appeared. He was 
appointed to investigate the causation ot beri-beri in Indian jail&, but found that there was 
no true beri-beri in Eastern Bengal and Assam — -the diaeftse present being epidemic dropsy. 
He believes this latter to be a specific infectious or bacterial diaeaae, which is conveyed 
from person to person by bed-bugs. His retasons for looking upon it els b, bjicteriBil disease 
are:(l) Its epidemic character ; (2) the iuitial fever; (3) the rash or rashes ; (4) the local 
or house infectiousness ; (5) th& suddeu disappearance of the disease wheu iiifectt^d houses 
are vacateti. The bed-bug theory is supported by (1) the well-known manner in which the 
disease affects households; (2) its close association with the sleeping places of aliected 
persons; (3) the presence of bug-infested bamboo stools (morabs) in an infected district ; 
(4) the benefits resulting from evacuation of infected Jails and houses. He reoommends 
the latter method combined with bug prevention and bug daatniction as likely to prevent 
and eradicate the disease. 

Pearse,^ the Health Officer of Calcutta, is inclined to believe that beri-beri and 
epidemic dropsy are one and the same disease due to a specific organism, but Delany, in 
the paper just quoted, enters very fully Into this question And tabulates the particulars tn 
which the diseases resemble and differ from e^ch other. 

The disatsqE resemble one augtliBr in the following mnaaer: — 

(a) Both occBi rarstl? in epidemics. 
[() TUe knee jerln nre altered in each. 
[e) DFopsy of yRrions dcgnes occur Ln both. 

(li) There is comiderable oirdinc distttrbsiice la eiuih, dilution and iii^ji miinunrs licing p'reaeot, or 
jfiftlpitat.ion and dj-spnoia only. 

{<■) la eacti diaeaee the pcrieardimn, pleura nnd poritgneum may wntaiu fluid. 

(J} In tacb dJsetue there ia frefjuemly Qedi^nui of the lungs. 

(g) CutaueouB senaatioa la distuxbtid in Ixitli diacnBcs. 

(A) Hjpenratberia OCcuw in both. 

(0 In each disease motion is ficqQVtttlr disturbed oi- inteHfered with. 

{j) And ib each discajtc death isceurs with dlstre.Ming djr«.pnoaa tmd ortbopoiBK. 

But the die^ees dilT«r as toUows : — 

(in) Knee jerks in bcri-lieri nre nt lirNt nad for a htiet period (rarely over 48 hoara] increnscd and piviuiul, 
Hud then I«at to pixibaljly more thjta 95 pvx ueut, of wwea. 

In epidemic dropsy loiee jerk:! are diminished or lost in no more than 3 per cent, of caacs. 

(b) AoiBstheitin ia n marked feature of buri-ben and will be Coiiud in praeticaHy t^very ctisc cither in Kmall 
patc'li(» or over extensive (ircfls. In epidemii" drupny cutaneous Benaatrion ia learned over the dropaical nr«w and 
not Id pntches. othorwisu tbnu over dj-upHiiml iircn-t:; but in this diBoiiitL-, tliou^^h cutaui:oiiH :!teaMitiou it diminiabed, 
it h nvt lunt, nnd probably is only oo diminisbed bgn inecbnnicnl intaifereagta with n^tre termini by the 
effused fluid. 

(c) In beri-beri true paralyBes occur, with toe drop, wrist drop, paraplegiii or paraljHis of all four limbs. In 
epidemic dropsy viirioub foi-im of pansiii urc simulated by meeLnnicnl aL>«trai:Aii.ia iiruand, joiut.'d by the ufiuwd 
Bnid« ; tha vary freight of a awollen Umh mny eiiu&e a diffieulty in using it. An atoxic gait u auoulatud owing 
to the AWolIeil le^i and this nwy be more appnrent B.-heti the cstemfil gciiitnl orjpifis are iiwolleD. 

But in beri-beri a elianieteriEtic symptom is the presence of VATyiog degrees of parnLyHLii to L-nsen thnt hnve 
no dfopsy what.evc!r (dry Ijeri-boTi), and this OMure, acmirding to Hunter .tnd KouJi of Houp Kong", in "luito 
50 per cent, of the raises, these lascs h.iviug Isesides the chnmeterit^ti-c pntchy ameathexia. 

{df Thv bypuToMhuAia differs in the two diBeoaes, buiug prifieut in the dr&pKicnl akin nod eubcutnueoua 
tissue when gently pinched in epidcniie dropsy; bnt in iKTi-beri, the mnwles nre pniafnl on moderate deep 
prcwuiv in oedemAtouB nnd non-cedcmatous parts alike. 

If} Some few caRcs of epidetnjc dropiEiy arc foiiDd to ander^o a gcnfiml euiarintion ond so ntnulat^ th<' 
ntrophie stAge of beri-beri in which the nin^lca atrophy tu «Qch a degree tbitt the pntionla look tiltfi liviji^; 

' Bogere, Leonard, " Fever in the Tropira." London, 1908- 

' Delany, T. H, (SlHy, 1908), " Epidemic Dropsy or Beri-beri in Eastern Bengal." Iiiilimi Medical (inultr. 

* Pearae, F, fMnreh 2nd, 1908), " Oa the Iduntity of Beri-beri and Epiducuic Dropsy," Journal of Tribal 
Jf»dictnt and Hyfiene. 
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Dropsj — akeletooa. Bnt tbieae cu» of emadstioii an able to mO'Te their limbs Hboat in bed, thongb tbo; wk feeble, In 
coiUinuai ^"J "^'g* outbreak of befi-beiri these CMM oi fctrophj with oxteaaire and aevefa panljwue present in qnite 
la^gH UDmlMre Jinil Are often bedridden far mnoj moatha- 

(/) A marlced. Fcaiurc ot beri-b«rj is the suddes de&tbs that oocar in odditioQ totbe dietreming deaths 

with dTspncea and orthopDcm, such as nlm occur in epidemic Aioff.'j. Th/^it EUddcn doathn occnr mrt alone in 
cases with paraljBii nnd dropsy, bat in peraons ftppareutlj well, or who hkve but the nuld^st sjmptAms. 

iff) Then is eomc lencocjtiMLi and anEmia [diminution of hsniKglobin) in epidemic drop^, bot in beii-beri 

■munla ie not preecnt. 

{h) Of lainor IcaportADc^e a.re the presence of mahes (snbcuticnkr mottliDg nad atnioin^ alon^ the coarse of 
auperSdal Tcins), with dry fkia nod alight (iuM]iin.mBtiuii and JDitiai fever id fpideniic dKi^ej. 

(>) Lastly, the Kymptoma of bcrt-beri ore emeatlally those of peripheral uetiritia, and the oeatml nervous 
gjBtem is tioAffcctcd in every cose. (Hnbter and Koch, Manaon, Braddon, Wrifht). 

Baaney' advanceB argaixieDt» against Delaoye view that bed-bugs may be the carriers. 

Dust. Few subjects are of more importance than this in the Northern Sudan, and 
hence a paper on Dust Problems' merits attention. "A road to be dust proof," it says, 
" should have a smooth, impermeable, endtiring surface, and a hard foundation which will not 
work out through the top ; such a road can be built by using slag taken hot from the furnace 
and dipped in tar until soaked from surface to centre, after a method invented by Mr. Hooley, 
of Nottiughaiu, under the natoe of ' tarmac.' " While this is good for new roads it would 
not pay to lift and relay those already existing, and in Khartouu] no slag is available. 
Falliatives, known as " Westrumite " aud " Akonia " are said to be inexpensiye, aad their 
effect oa dust much more enduring than mere watering. They were considered for the 
Khartoum streets, but the cost was found to be prohibitive. 

Dysentery. A vast deal of literature has aooxuuulated on this important subject 
and it ia no easy matter to piok out the papers most profitable for review. No doubt many 
have been luiBsed, but it is hoped those selected will prove useful. 

Waters' brings out very strongly the influence of soil contamination as a factor in the 
spread of dysentery^ and especially in camps, jails and institutions. He cites South African 
experienee, the role played by flies and the filthy habits of native prisoners. He also points 
out that men who have suffered much from malaria are very prone to dysentery, and that 
previous dyseoteric attacks also predispose to the dlBctase- He found that hard, out-door 
labour, neceaaitatiog exposure, favoured dysentery, and he roentiops the substances used by 
malingerers to produce a condition like the disease. As regards the blood state, a general 
increase in the small lymphocytes was noted. 

Hewlett' reviews the findings of Sohaudinn as regards the differepces between 
EtitavKsba ht'stolyUai and Entamaiba coU [vide infra), and alludea to Mu^rave's and Clegg'a 
work on Amcebtasis and the cultivation of amoeba. The most important point to which he 
refers is the apparent nocessity for symbiosis with haoterla for the growth of the 
amaabffi. In this connection he cites Lesnge, who founds along with Eniamceba histohjiic-a, 
a bacillus which he termed the Paracolon bacillus. 

McWeeney* mentioDS briefly the vegetative and sexual cycles of both forms of amoBbE 
and refers to Schaudinn's classical and careful experiment of feeding a young and healthy 
cat with meat and milk infected solely with the small, brown spores of Entamasba 
histolytica. The cat died of dysentery and showed characteristic ulceration of the large 
intestine, while crowds of amcebie were found in the ulcers and penetrating the wall 
of the gut. 

The amffiboid stage of the parasite was found incapable of transmitting the disease. 
It would seem that the disease is not propagated by amoebai introduced per os. The older 
experimenters had often succeeded in producing infection by the introduction of amceba per 
rectum, but. aa this can Hardly be realiaed under natural conditions, it ia to the dricd-up 
spore-containing fsec^s present in dust and water that we must look for the propagation of 
dysentery. These spores can be conveyed by flies and oau be blown about by the wind. 

' Bcaacy, M. P (July, 1908), "Epidemic Dropny." Indiitn Mfdiatl fJnulU. 

" " DuHt Prnbk'ms," British M&Ucil Jo'imal. p. 1763, Deocmljer Slat, 1904. 

=* Waters, E, E. (December 1st, 1903), *' Dyseatcry," Journal nf Trffpierxi Mtdieine, p. 363, Vol. V. 

* Hewlett, B. T, (April, 190fi)/"Pfttliogcnic Aacebie and tbcij* Cialtivation." Joamal of Pr^^rHtive Madicuu, 
p. 237, Vol. SlII, 

■ McW&ency. E, J. (March 25tb, 1905), "On the iBelation of Parasitic PiatOBoa to each othcf and to Homao 
Disense." Lanctl, p. 783, VoL I. 
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FeantBide' has a paper od Jail dysentery, and one may Qote two ol his conclusiaQS. 
(1) Mud baiika (steepiag places) should be abolished aad plank beds Bubatitated, as the 
lormer are insanitary and apt to beoome saptio. (2) AssooJation wards should be done away 
with and the ccLlaLar system introduoed, as the aegregatioo thereby obtained tends to Qbeck 
the spread of iufectioas diaeaso. 

O'Einealy* points oufe the frequent aaeociation of oral BspsiSt evidenesd by bleeding and 
unhealthy gums and jail dysentery and diarrhoea. He believes that careful attention to 
prisoners' teeth and gums is very necessary. 

Katthewfl'' mentiona an outbreak at Aden due to the iuhala,tioa of contaminated dust. 

Newell* classifies dyBeateries as: (1) Catarrhal. (2) Acute, spaoifio or baclllary. 
(3) Amoobic. (4) Spirillary. {5) Mixed. (6) Chronic. Thia is useful, but takes no account of 
fluxea due to the malarial parasites, Salaiitidiuni, coU and TTichoDirtmas. We know also that 
there is a dysentery a-saociatsd with kala-anar, and verminous dysentery forms a class by 
itself. Newell also lays stress on (he influence of wind-blown infected duat. 

Spirillary dysentery has been mentioned. Danteo'" made a clinical study of thia formj 
which is easily distinguished from the baoillary type by the absence of any temperature rise. 
The liver is not affeotsd, and the proper treatment, rapidly effectual, is by antiseptic enemata. 

I have seen one case of animal spLrillary dysentery in the Sudan, It was found by 
Captain OLver in a native dog belonging to myself. There was no rise of temperature, but 
the stools were full of blood and muous and the animal rapidly emaciated. 

Dopter" InBiatB on the unity of bacillary dysentery. Under this term be would include 
the sQ-calied pseudo-dysenteries and dysenteries of infanta and aliens. 

Gauducheau' reports that when trying to reproduce abscess of the liver in a dog by a 
portal injection of pus from a human hepatic abscess he brought about a fatal amc&boid 
dysentery. This is a matter of oousiderable interest. Indeed, from the post mortem 
appearances in a case of multiple liver abscess which came under my notice, I suggested^ 
that, in some instances, hepatic abBoesa may precede a dysenteric affection of the large bowel. 

Vedder^* classifies the characteristics of the dysenteric and normal atuoebee as follows : — 



Dysentery— 

eanlitiuai , 



SiUanu^a hUlolylica (DyKnUritE) 
&fi-30 micnna (oot a dietioguubiBg feature) 



StBO 



10-20 nlcroDS 



UHonUy Bome crtJier ibspe. 

Cotoor 
Qteenish. 

Protoplflam 
Ectoplaaa and entoplafim eiway- dlrtjnguished 

Ectopkam rery reiractiTe, 
EctoplAsm finely er&nalar, 
Eotoplium coiLne^ graDitl&t. 



Spherical nheo resting. 



Opaqxie g;reyiAh. 



BctoploNn nbd etiCoplAsbi disting^bed 

with diffioolty. 
Ecttiplflfttn not rcfractlTe. 
E capias m bomogoneous. 
Entoplaam finely gnmalar. 



> Peftmaidc, C. F, [Jnly, 1906), *' DjBentery in the Prisomi o( MndmB Presidency ." Indian Xedieal OaxtlU, 
p. 241, Vol. XL. 

* 0'£iBealy. F. [Jnly, 1905), "TIlq Bektloa of Oral Sopaie to Dyseatery." Indiav Jteauai OatetUf p. S50, 

" MattbewB, E. A. [Jnly, 1906), "The Etiology ol Dysentery, with Notes on TrMtment." Indian Midieal 
Gatetle, p. 253, Vol, XL. 

' Newel], A. Q. [July, 190&), "Dysentery: Its Vuifitiee and Causes, Suminariwd Uld Critioieed, with & 
Note oa Troatment and Prev«titioa." Ittdian Meiieai Stuette, p, 257. 

» DiintM!, "Lo. Cadneie:' Decembe* 17th, 1904. 

* Doptei. C. [Jaanary l&th, ISOf), "Ln Dyscat^c BacillBtie, Diacusiloii sat rUoitd Specific." BuileUn 
de rinslilvl Piuteut, p. 49. 

» Oaaduchcau, A. [Jauoary 16th, 1906), " Oa Esperimental RoproductioD of Amsbic Dyaentcpy by 
lutraveaous luoculatian of Puh from a Hepatic AbsccM.'' JautTtal qf Tropieal JUaiicini; p. 62, Vul. !X. 

* Balfour, A. (November 21st, 1903), "A Cose of Multiple Litgi Abscess." iii««f, p. 1425, Vol II. 

* Tedder, E. B. (March 24th, 1906). Jaumai AmtrUan Medical A»t,ociatioTi.. 

* Article Dot ooQEUlted in tbe origiiiRL 
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DjmatOf— P»ndopodi» 

emilinutd Large and eaalj diBtingaiahed. Hard to din t in gn idh . 

Certain eotoplann and entoplaam. Entirelj ectO|WBm. 

VacoolOB 
Muny. Often absent. 

Never mote than aob. 

Hnotena 

Often absent. When present Ita Btnictnre Almost utTariable, with well-defined 

hidden except in stained specimenB. Nndear nnclear membrane and other 

membrane not well defined. Changes poei- stmctnre. 

tion markedly. In moTing, organism retains relative 

poaitioQ. 

Bed Goipiuclee ingested 
Many, None observed. 

Uotili^ 

Great progreesiTe motility. Often absent, or, when present, of 

limited extent and short duration. 

LoBCh, qaoted by Hanson, gives very similar chaiacteristics, and in addition mentions— 

Mnltiplication 

In the intestine by fission and badding. On In the intestine by binary fission 

hard feces or oatdde the body resistant and also by multiple fission into 

spores formed witboat encystment. S amoebuts. On hard faeces and 

outside the body encystment and 
formation of 8 smosbohe. 
(These develop when swallowed). (These are set free when swallowed). 

Musgrave and Glegg,^ in a lone paper on the cultivation and pathogenesis of amoebsB, 
oppose Schaudinn's views, and bebeve that the name .Amoeba eoli (Losoh) shottld still be 
retained to represent those amcebs whioh are found in human intestines. They do not 
believe in differentiating between E. coU and E. hi$tolyHca for the following reasons : — 

Amcsbffi found in the stools of so-called healthy people do not always coaSana to the reqnirementa for 
S. hutalytiea. Cultures of amcebe answering more neany the description given for B. eoli, can by methods 
described in thia paper (M. & C.) be made to produce ulcerative colitis in man and monkeys and abscesses of the 
liver, omentum, spleen and lungs in monkeys. la caltures, single roedee of amoabee are often found 
which are characterised by posaessing a combination of some of the features which have been described 
as distinctive for different apecies. Amosbce from many extraneous sources, and presumably saprophytic, may be 
cultivated on artificial media, and with such cultures ulcerative amtsbic colitis may be produced in man and 
animals, and abscesses brought about in the liver, lung, omentum, spleen and muscular tissues of animals. 

These oonolusions are, however, challenged by Vedder,* who points out that many of 
them are based on fallacies and faulty working methods, and oonoludes that the criticisms 
are not well founded. 

Ashbum and Craig^* have worked at the presence of amcBhie in healthy persons, 
American soldiers in the Philippines. They examined 1(X) oases. In 72, E. coU 
was present ; in 2, E. dysenterue. None of the 72 hod dysentery or diarrhoea at the time of 
examination, nor had they ever been on the sick list owing to these diseases. The two men 
with E, dysenterisB appeared well, but were found to have dysenteric symptoms and were 
eventually invalided for chronic amoebic dysentery. Their interesting oondusions are as 
follows ; — 

In the Philippine Islands a very large proportion of white men are infected with E. eoli, and such 
infection does not result in symptoms of diarrhcBa or dysentery ; in many of the cases the amoebce disappear 
but in the large proportion £. eoli may be foaud even after the lapse of nine months, during which time 
the infected individnals have remained in perfect health as regards dysentery or diarrhoea. 

We also conclude that E. eoli differs very markedly from E. dyaeaUriae as r^ards morphology, and that it is 
possible to distinguish these two species of amcsbee by their morphological chaxacteristics as observed in fresh 
specimens of frnces. We do not believe that the very lai^ proportions of infections with E. eoli which we have 

' Musgrave, W. E., and Clegg, M. T. (November, 1906), "The Cultivation and Pathogenesis of AmcDbw." 
Philippine Journal of Science, p. 909, Vol. I. 

■ Vedder, E. B. (Juno Ist, 1907), " Is the Distinction between Entamoeba CoU and Entamcsba Dysenteria 
Valid ? " Journal qf Tropical Medieine and Hygiene, p. 190. 

* Ashbum, P. M., and Craig, 0. F. (September, 1907). The Military Surgeon, p. 222, quoted in Indian 
Medical Gazette, December, 1907. 

* Article not consulted in the original. 
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deiaoiistmted am be expl&ined logit^lj hj the theory of " Menb Infecbioiu," bat uilj, a* we bftvc stated io ft Drseaterjr- 

preTiDus report, '^ bj the bet tt}>t %he DiQn-patbogeiuii E. eoii is tha oi^snifim pre§eiit in these cases uutead of the CAnfenn 

pat^iogenie E. dv!i':nterim." 

Dr. Wenyon, working in Khartoam at oasee of all kinds in the Military HoBpital, found 
that in the great majority E. edi or its oysta were present. Theso cysts were found in 
recently passed fiBcses, and he has shown' tibat in mice and monkeys the forma-tion of Bioiilar 
oysfcs oominences in the caBcum. Id casea of dysentery these cysts of E. coli were also present, 
while the small oyeta olf E. hutolytisa were not Been. Further reference to this work will 
be found in Dr. Wenyon's report. 

Birt'' has worked at South African dysentery. He isolated Shiga's baoiUus in 26 out of 56 
oases examined. Ammbffi were only found once, The method of examination adopted may be 
detailed. Wash a fragment of blood-Btained mucus in sterile salt solution. Transfer to a 
second lot and shake vigoroaaly. Flaoe on DhgalBki-Conradi medium, taurooholate neutral 
red, crystal violet, lactose agar, lactose litmuB agar or ordinary agar (+ 25 Eyre's scale). 
Next day transfer more delicate colonies to Door's modifioationa of Barsikow's medium 
consisting of cntrose, mannite, litmus and water. Shiga's bacillus leaves this unchanged. 
The c-olon hacilUu curdles it and turns it pink. Sub-cultivate on agar and, if Gram-negative 
rods obtain&d, put np in sedimentation tubes with the patient'9 serum, normal human aeimm 
and the sercuc of ao aDitnal iminunised with Shiga's seram. 

Highest dilution noted for clumping was 1 in GOO, the naual 1 in 20-50. The 
agglutinating power was not of long duration. 

Blaokham" has written a very excellent paper on tropical dysentery, chiefly from the 
bacteriological standpoint, at the close of which be states that the various strains of 
B. dffsentenm Isolated by Shiga, Floxner, Vaillard, HarriSj Firth, etc.. are simply varieties 
of the same organism. There are also non-pathogenic pseudo- dysentery bacilli which act 
on carbohydrates unaffected by Shiga's and the other pathogenic bacilli, and fail to produce 
enteritis in animals. The dysentery organisms will live on clothing for at least three weeks 
and are aaid to maiotaiii their virulence, in damp soil (or months. Spread on bread crumbs 
or similar ftrticlee of food, they survive for about a week. They are not very readily 
destroyed by heat or by weak aolutious of perohloride of mercury or 6ho higher phenols. 
The Widal reaction is often poorly marked, but Is of some value, and can usually be 
obtained within two weeks of the onset of syrnptoms. 

The character of the stools alone is not to be considered as a test of the presence or 
absence of dysentery. A group of maladies of varying severity come under the term 
dysentery, ranging (roin the acute dysentery of armiea to the simple infective diarrhoea of 
infants and adults. 

Blackham believes that " in the troploa all cases of diarrhoea should be treated with 
the same precautions as if they were manifest casea of dysentery, and in hospital should 
invariably be isolated and their stools sterilised in some simple form of atertliser or 
by means of disinfectants." 

Duncan,* ID a a^efu! paper, describes the different types of stool met with in oftses of 
dysentery, and concludes by considering the indications obtainable from the diflferent 
appearances of the stools in dysentery as regard prnyaosis. 

1, A good result can be foreshadowed in those cases in which are pa-Bsed mucus with 
minute feecal lumpSf stained or not with blood, and in which the blood and mucus 
disappear; the ordinary fiecal characters will soon manifest themselves. 

2. The prognosis is of evil omen : (o) according to Sir JoGOph Payrer, in the oases in 
which pulpy stools without blood or mnous are passed ; (fj) where fluid facal matter is from 
time to time passed throughout the illness, tha prognosis i& unfavourable, inasmuch as these 
characters of the stools show the disea^'S td be extensive, and affecting chiefly the upper 
part of the large, as well as in some cases part of the small, intestine ; (c) where the stools, 
in conjunction with the symptoms that are laid down as characterising the true amctsbic 
dysontery, are present, the prognosis is again unfavourable on account of the high mortahty 
that is said to attend this form of the disease ; (d) the prognosis is of the worst possible 

i ArshU'.fiiT ProUslcnJi-iiiulr, Sappl. J.^ 1907. 

* Birt, C, (Mariih 3Ut, I9i>6), " Dysentery in South Africa." Lnneef, p, 904, Vol. I. 

* Blflckham, B. J. (December Ist. 1906), "Tropicnl Dysentery." L/ijuiH,p. Hfl3, Vol. II- 

* I>nncn.n, A. (SlAy 2n.d, 1904), ■" The Stoots of Djseatejy Wld the P-rogni>stic Indications dorivAbli; firom 
them." Jourwl of Tropical ffvlidnt. Vol. VIL 
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Drsetiteiy— oharacter where the stools coDSist of blMkish-red or blackish fluid, with & horribly 

continutd putr>E)BO&nt odour, aod of bite of gangreuoas tisBud, 

Dopter' reoorda three oases of amcebio dysentery, in which all ordinary methods o£ 
ti-eatment failed, but which were speedily cared by lavage with alio 100 oreoaote waah,. 
He BuggeatB that the oreoaote does oct merely act locally, but, being absorbedj reaches and 
acts upon the Amce.ha dysenterica m the tissues aod ia lo&atities where it cannot be affeobed 
by other medioamenta. 

Vincent^* belieTes that in water-borne epidemios the amceba is more frequently the 
cause than the bacillus. He investigated the langth of life of B, diftenterim in various 
waters and the a^^tion of antagonistic saprophytes, and ooncludes that water is not a 
suitable medium for the bacillus. At the Bame time, it lives a long time in frozen water 
with light excluded, which perhaps explains the outbreaks and frequency of epidemics in 
cold couD tries, 

Billet^* has described a special form of Triohomotias which he terms T. dytent^rite as 
distincfc from T, intettinalis, and which he believes plays a part Id the production of 
tropical dysentery. 

Bo far as Khartoum 39 concerned there can be little doubt that polluted surface soil 
played an important part in the only dysentery epidemic — a slight one — which has visited the 
town. Reference to this and other points with relation to dysentery in the Sudan will be 
found under " Sanitary Notes" (Third Keport). 

Aa regards the treatment of dysentery, one mast distinguish between measures suitable 
for bacterial dysenteries and those useful in amcebia oases. The treatment for the former 
class has been revolutionised by the introduction of appropriate sera^ and oonaiderable 
literature has accumulated on this most important subject. 

BlackhanL* in the first place gives a table for the differential diagnosia of Amoebio and 
BaciUary Dysentery ; — 

Ai)\a:bitz 
1, AlwmyB obronio ia its conne. I. 



Pjresia ttt^. 

Toxic aymptooiB ttot prcseat except wbero 
there ta liver abecesa. 

Liver aliec-ew dccotb in nboiit 16 per cQoi, 
of csaes (Cunr), 

Small inteiCiBO EreguKotly attacked. 

According to KrttiMe and Kjutulis, under- 
mined uJocra present. 



BaciUnry 
Acute Id onaet and lunniog a lapll 

cOTiTBe in nearly bU caaes. 
I^yresjfl Qcunmoo. 
Toxic BTmptoms luoally preaeat. 



4. Liver nbacaaa never oc^nri. 

&, Diseasa contised to lar^ inteatme. 
6. Ulcen luaallj toimd on anrfacc folds 

of intefitine. 



PerBoaally I very much doubt if baoillary dysentery ia always confined to the large 
intestine. In the Second Beport of these Laboratories I recorded a rapidly fatal case of a 
disease exactly like dysentery where, post mortem, all that was found was a comparatively 
small area of the small intestine acutely inflamed and presenting an appearance like a 
measles rash. I had no opportunity of examining this case bacteriologically, hut it was 
either baoillary dysentery or some hitherto unreoogriieed, infective, inflammatory process. 

Tha main points brought out by Blaokham as regards treatment are ; (1) Value of opium 
in doses of gr. i to gr. 1^ of morphine hypodermicftlly. (3) Clear soups are better than milk ; 
and weak cbicken broth, whey and egg albumen may be given till the tongue cleans. 
(3) Stimulants rarely necessary ; when required try a teaspoonful of brandy in a tablespoonful 
of cofi'eQ. (4) Value of prelimiuaiy dose of castor oil with or without 15 or 20 minima of 
Liquor Opii Sedativus. (5) Medioinal treatment lies between use of sodium sulphate or of 
calomel The latter is given in gr. \ doses every hour for twelve hours during the day, 
stopped at night, and repeated in the same way during the second and third days. Bismutli 
should be given after the calomel for 3 or 4 weeks. (6) The speoifio serum treatment is 
valuable and should be tried. (7) In sub-acute and chronic cases in the tropics, where good 



' Dopter, 0. (February ISth, 1903), "TraitemBiit de la Dy»entcniij Awtbientte pfir la Creosote. " Butt. >f< la 
Soc. Path. Sn>[, 

* Vincent, U. (June, 1906). Rtvug d'E^ijU^u, t. XXVIII, No. 7. 
' Billet, A. Ln Cadnnit, AogMt 17tb, 1907. 

* EtackSam. R. J, (PebmajT, 1908J, "The TreRtmeTit of DyMatery." Jonrna} of tht Soval Intliti4i< of 
PKbiin Heidth, p. 77, Vol. SXIV. 

* Article act consulted in the origiiiA.1. 
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noTBing is available^ lavage is valuable. (8) Any morbid condition of the blood must he Dysentery— 
attaaked, i.e. malarial infeotion by quinine and diminiBhed alkalinity by laotats of sodium. eojdinwd 

For atncebio dysentery, ipecacuanha is. stated to be the sovereign remedy. Thirty to 
forty graios, presumably with the usual precautious, are admiaj&tered at first and the dosage 
diminished every night. Then oastor oil with or without opium is exhibited, very small 
doses being given. Finally, Bimaruba with aromatios and an intestinal antiseptio, aucb as 
aalol or salicylate of hiBmuth, conclude the oure. 

Vaillard and Copter' report most excellent results with the anti-dysenteric serum 
prepared in the Pasteor Institute, Paris. It was found to greatly lessen mortality^ to 
diminish the severity of the symptoms, and to hasten recovery. They iueist on early 
administration, the giving of sufficient dosage, regulated by the gravity of the case, judged 
hy the numbers of etoola in the 24 hours and general sympboms of i^jtojiication. In cases of 
moderate aevCTity, 20 o.c, suffice. In very severe oases, up to 100 o.c. may be given 
repeatedly each day till improvement resaltB. 

Sandwith,^ in a review of the whole subject, mentions ohronio " dysentery oarriera," and 
the rare occurrence of mised bacillary and amoebic cases. Ho details the serum ruleg 
(Shiga) in Japan. These are (1) in mild cases the serum is injected in one dose of 10 o.o.; 
(3) in cases of average severity, a second time after an interval of from aix to ten hours ; and 
(3) in severe oases repeated tvjice dally for two or three days. The serum is derived from 
horses repeatedly inoculated auboutaneoualy with an emulsion of Shiga's bacillus in a normal 
saline solution which has been heated to 60^ C. 

By medical treatment alone, patients recover in 40 days or die on the eleventh 
day ; by the serum treatment, they recover in 25 days or death is postponed till the 
siiteeath day. 

A polyvalent serum is likely to prove the best, there being so mauy different strains of 
dysentery bacilli. Ipecacuanha for amcebic dysentery was found disappoiutiug in Egypt, 
and calomel is not recommended, but the fractional method of dosage is not considered. 
The BXilphate of magnesium or sodium treatment gave good results in Kg^-pt. Bulea for 
lavage are mentioned, one pint of fluid increased rapidly to two pints being the quantities 
usually employed^ and the value of this treatment in certain instances before cases have 
become chronic is emphasised. 

Castellaui^^ has tried the opsonic treatment In a case of chronic dysentery with 
marked suooeaa. The Kruae-Shiga bacillus isolated from the atoola was used in the 

preparation of tho vaocine. 

Drake,^ writing from Assam, reports very favourable results from the adminiatration of 
gr. 5 yellow santonin with dr. 2 of olive oil. Unfortuuately be does not say what typo 
of dysentery was present. li is quite passible that it may have been the verminous variety, 
which would explain the beneficial action of an anthelmintio drag. 

Forster* has a paper on the vaocine-therapy of dysentery. The vaccine employed 
consists of a dead emulsion of B, Shitjn in normal salt solution to which 0-5 per cent, of 
carbolic acid has been added. The emulsion is prepared from 24-hour agar slope cultures 
and is killed by heating to 60*-63° C. in a water bath for twenty minutes. 

Stephen' records a case of old-atanding dysentery in a British Officer treated with this 
vaccine. Perfect cure apparently resulted after three inoculations, although the patient bad 
previously been practically incapacitated for work during a period of five years, 



1 Vaillard and Dopter.C, (April 26tb, 1907), "IiBS^rotherapiedaiialeTraitemeTitde la Dyseiitorie BiwillBue." 
Ann. de final. Panleur, t. XXI. 

» Sandwilh, F. M. (December 7th, 1*07), " HuDtcriftii Lecture on the Treatment of DyMjntery," Lnnett, 
p. 15S9, Vol. II. 

» CastoUiill, A, (1907). ArcAiv. fUr Schiffi UMrf Trap. Hug., Bd. XI., Heft. 3. 

* Dnke, I>. J. (November Irt, 19OT), "The Treatment of Dygentery by Sellow Santonin." Joamal of 
Ti-opica! MclkiM, p. 351, Vol. II. 

• Forater, W. H. C. (Jane, 19071, "A PtcUmiuapy Nole on the Application of Vaocine-Thompy to Dyeeutflry." 
It'Jiatt. M^lUnl Gaiu-lU. p, 201. Vol. XLH. 

« Steptea, L, P. fOtober, 1«)7), "Owe of OW-StandIng Dysentery trmted by Vawiiifl-Tlierspy." Indian 
Mtdieal OatUtt, p. 375, Vol. XLII. 

' Article not ooosnlted In the original. 
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Gillit^ also desoTibsB oases snooessfully treated at Midnapore Central Jail. The 
mortality before this lioe of treatment was adopted was d'9 per cent., since its introduction 
only 0-9 per cent. The nnmber of oaeeB recorded is not very large — 140 all told— hut there 
seems no doubt as to the effioooy of the treatment. 

Elephantiasis. CaBtellani' has used thiosinamm in the form of Merk FibrolysiD 
(a water soluble combioation of tbiosiaamln with sodium salicylate) in the palliative 
treatmaut of elopbantiaais. After bandaging and massaging of the infected ports the drug is 
injected in doses of 2 co. every day or every other day for about a month. Then the 
fibrolysiu is stopped and nibbef bandaging or ordinary bandaging again resumed for a week 
or tun days. Thereafter auOtbEir coUratt of thirty or more injeotigtis is given, and so on aft 
required. In suitable o»aes be believes this treatment may prove useful. 

Christophers," in a paper entitled " What is reaUy known of the cause of elephantiaBia ? " 
points out the grounds on which the aseumptioD that it is due to the presence of Filaria 
tioctHTTKi in the lymphatics is based. Ha shows that deductions drawn from geographical 
relationship and race incidence may be faulty. He also states that we can only aay that 
preaamabl;/ elephactiasia is due to blockage of the lymph channels. One perhaps is on 
firmer ground when notmg the association of elephantiasis with other diseased conditions, 
some of which are undoubtedly due to filaria, such aa \'aricose lymph glands, lymph 
scrotum, etc. Doubtless the active inflaomiation, and even hi6monbagd produced by the 
worms, have more to do with tbo pathological conditions than the mere presence of 
the worms themselTSa, He lays stress on the difficulty of ' ' explamipg bow with so complex 
a collateral circulation the blocking can ever be so complete as to lead to the terrible 
QOnditiouB one so frequeutly sees, and the need for actual and accurate observation on the 
disease, especially as regards the blocking of glands by undeveloped embryos and a 
oonsideration of the localisation of the blocking." 

Prouf has a long paper on the role of filariffi in disease production, dealing, however, 
solely with F. ha and F. n6ctunM. As regards the latter and its relations to elephantiasis, 
Prout annonuces himself a sceptic with reference to Manson's theory, and, especially as 
regards localised elephantiasis, is on the look-out for a specldo micro-organism, gradually 
spreadiag by the lymphatics from th6 periphery. 

In the discussion" on this paper its author's views were rather severely criticised. 
Low contended that fUaria was at least one of the causes of olephantiaais. CarnegiB Brown 
held that though elephantoid disease was certainly due to filaria, the relation of the latter 
to elephantiasis had not been proved. Basset Smith, however, mentioned a case of 
apparently recent elepbantoid disease in which no filaria were found. Manson discrimi- 
nated between tropical and nori>tropical forms of elephantiasis and elepbantoid disease, and 
stated that the &larial doctrine of elephantiasis, which was too readily accepted, was now 
thr&ateaed with too hasty a, rejection. The journal must bo conaulted for full details. 

As regards the Sudan the question of elephantiasis is briefly oouBldered under the 
hsadlng "FUariaaia " (page 70). 

Enteric Fever. Probably the moat valuable recent contribution to otir knowledge 
of Enteric Fever, from the tropical standpoint, is the work by Boberts." One cannot refer to 
it here at any grsab length, but of special importance to those working in the Sudan are the 
conclusions regarding the liability of the native Indian to the disease. Boberts believes 
that the Indian possessee a natural immunity of a two-fold nature. It is in part racial, due 
to anatomioal dilferenoea in the intestine, for, as he points out, both the large and small 
intestineB in natives are in many instances considerably longer than in Europeans. He cites 
B> case of a Mohammedan in whom both guts combined totalled 50 feet. Farther, the 
intestinal walls in natives are thicker and more muscular, and Feyer's patches are not so 



' Qillit, W, (Janoiary, 1908), " Kotea on Porster'a Vaacine Troatmoat a£ Drscnterv." Indian Maiieal flaitlU, 
jj, IS, Vol. XLIII. 

* Caat&llani, A. (Angust let, 1907), "Not* ana P&Uiativo Treatment of EkphantiAaia." J&umal of Tmpieal 
Mediein* and Hygitns, p. 'JW, Vol. X. 

> Cbristophera, 8. B, (Kovember, 1907), "Wh»t iB really known of tba Okuih at Elcphautiaala? " li\dian. 
Medical Qanlte, p. 404. 

* Prout, W. T, (April lat, ld08), '^ Oa the Rdle of Filariu id the ProductiaD &£ Disciuc." Jovnval a/ TfQpical 
Medicine and ffffffienE, p. 109. 

* DucQsaioii on above yapor iu Journal o/ Tropical Medioiae and Sygierte o! June Int. 1909. 

" Baberte,E., "EkLtencFeTetinliidiKaiidiliath&rTropicalnnd Sab-Tropical Eb^ioiu.'' Ttia<±er Bpiak A Co., 
Calcuttn, 1906. 



BGVlHW — TBfiipICAD MEOIOINB, ETC. 



55 



Fewr- 

eon lint 



much in evidence. The other fantora operative are diet, habits, general BurroundingB and Eottric 
adaptation of the human organiBm to the diBease causes which are moBt prevalent. " 

A3 regards habit and dietary, he givea an interesting comparative table which in large 
measure apptiea aa tnuch to the Sudan as to India, tbough in towns like Khartoum there ta 
QO doubt thftt the habits and dietary of certain olasssB o£ tbd natlvea^, and espedally the 
servant olaases, has altered considerably witbia the past fev? years, and will continue to do 
ao as a direct result of increased prosperity, a higher Btandatd of comfort and asBociatioa 
with, and imitation of, Guropeans : — 



The Native 
Cold Bfld dry. 

Bulky and ijoarec. Much waste. 
Vcgetjvblfl grainH. Ot^roilB and paJaee ; Iftrge 

ceUuloee content. Low proteid And fat content. 
Very pmtUlly coofctfd, plain ftud aaoaotoooiM 

trgia d&y to day. 
MealE infreqiii^Dt, twice dftily with long fasta. 
Mastication gcaerallly good. 
The majority e»t to live. 
Life uid work in open air. 
Pracal eTBcuatioDB twice daily, Ui^e lD-12 op. ; 

oomplctci by sqaatting. 
Strnin on stomacb and large bowcL 



The Eu-fopMn 
Hot and Hnid. 

CoiK'ciitmted nud aolublo. 

Animnl food with high proteid and tat, 

ThorQUgtly cook«d and HOphiifticatc'dt 

Very mixed nad varied. 
&[qaIs frequent, 4 or 5 times a day. 
Paolty iu extrt'mc. 
More oftcQ Utc to eat. 
SodflDtary, indoor. 
Small 6-6 ox. ; coostipation rife. Paig- 

atives. 
Strain 00 stomach and gmftll intestine. 
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The influence of these dietaries and babite on toxic putrefactive procesaea in 
intestine is discussed in a very interesting niauner. 

As regards the diseases prevalent, the author lays great atresB on the liability of the 
Indian to dysentery and other bowe! complaints apart from enteric fever, and thinks that 
the reaction of the tissues against B. dytententB in its various forms may confer local 
immnnity against the closely allied B. typhoms. Indeed, when he considers the question 
from the bacteriological point of view, he is inclined to favour the theory that B. coU under 
favourable conditions may develop in the inteatinal oanal Into the true B. ti/phasus. It 
must be admitted that this ie a very engaging theory and that one seea cases of what are 
probably B. cdi infections which very closely leaembLe early enterios. Indeed, one has felt 
that if suoh oases bad not been promptly treated with calomel and appropriate dieting, they 
would, in all probability have passed into a condition almost indistinguishable from typhoid 
fever. On the other hand, there is no definite proof that this ever occura, while Roberts' 
views on the rarity of enteric fever in the native Indian are opposed by Rogers,' who finda 
that the disease is widely prevalent save in Eastern Bengal and Assam, where there is a 
heavy and continued rainfall. Further, ho atates that the clinical picture in natives is 
precisely the same as that in Europeans. Thus, while Roberts believes that European 
troops ohiefly obtain infection in the cantonments themselves, owing mainly to faulty 
conservancy methods, Rogers maintaina that the native bazaars also present foci of infection. 
His conclu$iona ars chiefly based on the evidence obtained by the application of the Widal 
te$t, but Boberta' book is bo carefully oompili^d, hie reasoning seems so accurate, and his 
conclusions are so well supported by statistics from other tropical countries, that there is 
much to be said for his attitude on the aubject. It is, of course, possible that the native 
suffers from a mild and unrecognised form, but, so far as Khartoum goes, I do not think this 
is the case, forj if the disease were at all common, the conditions governing our water supply 
would assuredly have led to epidemic prevalence amongst tbe susceptible European 
population. This matter, however, will be further discussed under "Sanitary Notes" 
(Third Report). RogeTs- explains the difficulty by pointing out the low incidence of typhoid 
amongst persona over the age of 95 years in India. He believes this explains the com- 
parative rarity of the disease in tbe native army and in jails, which, he says, led Roberts to 
conclude that natives of India were relatively immune because the majority of those in the 
native army and in jaiU are over this age. He finds the disease not uncommon in native 
children and in the poor Europeans of Calcutta reared under the same conditions as the native. 

However, there seema little doubt that the disease, in epidemic form, is rare amongst 
natives in India, while in the Sudan I believe it is. so far, rare in any form. 

9tock^* believes that enteric fev^r is a common disease of tropical regions and mentions 

' Bogcra, L., "Fevert in the Tropica," 1908. 

* Bogere, L. (Augnat, 1^7}. "The Incidooce of l^boid Fever oa Civilian Europe&m aad on Hatives ia 
Oalcntta." Indian Mediaal GaxdU, p, 291, Vol. XLII. 

• Stock, P. Qi. (Janoary. 1906), " Tbe Etiolo^ of Enteric Fever." Trarm^aal Mtdivn! Jiivmal. 

• Article not coQsuittd in the original. 
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that ID South Africa the Kaffirs suffer Erom it muoh more frequently thao is supposed and 
tend to scatter infection broadcast. 

Conisiderable importance now attaobes to the question of typhoid carriers, i.e, persons 
who have recovered from the disease but harbour the specifio germ in their bodies and are 
in a condition to infect, those with whom they or their exoretn come in contaot. 

Levy and Kayaer" record the results of the bacteriological examination of the body of 
a person who was known to have been a typhoid fever " carrier " during life. The patient, 
who was in an asylum, must have harboured bacilli for several years and had re-infected 
herself from the gall bladder or bile ducts. She died of typhoid sepsis, but durmg life the 
baoiUJ wera present in her stooh and she had undoubtedly bean the cause of several small 
epidemics. 

Kayser had previously recorded two oases in 1906, one in the person of a female baker 
who infected every new employee at the bakery which she owned, and the other in a female 
engaged in the millc trade, who was apparently responsible for the outbreak of an epidemic 
due to infected milk in which 17 oases were involved with two fatntities. 

These and other instances are referred to hy A. Ledingham and T. C. S. Ledmgham' in 
a paper dealing with caaes of enteric fever which kept cropping up in a Scottish Itm^tic 
asylum and which were traced to the presence of three typical typhoid oarriers. They state 
that the baoilU probably vegetate in the gall bladder, from which they are intermittently 
ejected into the intestine, and make it clear that anyone found to be a typhoid earner 
should be kept constantly under baoteriologioal supervision. They also suggest that 
possibly many typhoid epidemics would be avoided if the excreta of recovered typhoid caBes 
(especially female eases) were examined ayatematically (say oooe a month) up to six months 
after recovery. A pomt they mention which is worth noting is that typhoid stools 
snbmittad for bacteriological examination should on no account be mixed with urine, as the 
latter markedly iahibits the growth of intestinal organisms on the plate. They also give a 
useful bibhographioal table. 

In the Lancet for January 33rd, 1908, allusion is made to an outbreak in a Home for 
Inebriates^ which was also traced to a typhoid carrier, and mention is made of Dudgeon and 
Gray's work, which resulted in the finding of typhoid bacilli in bone lealoos 3^ yeftra after 
au outbreak of enteric fever. 

Deau^ has drawn attention to the case of a typhoid carrier of twenty-nine years' 
standing, and details the bacteriolgioal method he employed in recovering B. (y^hosus from 
the stools, A general review of the subjeot will be found in the copy of the journal in 
which Dean's paper occurs. 

Forster,** impressed by these discoveries, has put forward a new theory as regards the 
pathogenesis of typhoid. Beeauae the bacillus is regularly found in the gall bladder during, 
and often for a long time after, the disease, because it is usually not found in the faeeea in 
the early stages, while Conradi has found £t in the blood during the incubation period, and 
becauBe if one injects typhoid haoitli mto the cu'oulation of animials they are excreted into 
the bile, Forster concludes that the bacilli taken into the stomach and intestines with food 
and drink do not multiply there but pass into the circulation from which they are excreted 
into the liver and bile. He believes the bacilli wbiob appear iu the stools after the end of 
the hrst week of the fever are derived from this source and from the intestinal ulce<rs. 

The same la more or less true of paratyphoid infectious, The occurrence of " carriers " 
is explained by the fact that bile plus protoid matter (say inflammatory products) constitutes 
a good medium for the B. ti/-phosus. Most eniterio patients ceaee to be carriers after two to 
BIX weeks, but about 2 per cent, go on eioretiug bacilli for several or even many (20 or 
more) years. The majority of these are women, females being more liable to diseases of 
the gall bladder than men. 

As showing the great hygienic importance of these carriers, Forater presents some very 
intereBting BtatiBtics. Of 386 cases investigatedt 77 (20 per cent.) were due to infection 

' Levy, E., sad Kayser. H. (December llthi, 1906). Atiinak Mtd. JT'ocA, 

* Ledingham, A,, and Ledingham, T. C. S. (JaoQarj 4tli, 1908), '■ Typhoid CarrierB." Srii-M Jffdical 
Joitmntt p. 15. 

' Demi, G. (March 7th, 1908), "A Typhoid C/MTier ot Tweaty-nifle Years' Stendtog." LoMtt^ VoL I. 

< FoEBter, J. Miinek. Med. fFoch,, IMS, ^o. 1, p. 1. 

* Article not oonsiiltcd in the origin&l. 
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from " carriers," 117 (30 per cent.) to oontoot infeotion, 4fi (13 per cent.) were indefUiite, Enteric 

&.nA the remainder due to food or water infection. Gall bladder eymptoms should be Fever- 
looked for in persons who have recovered from enteric fever, and if the stools are to be coniint 
examined it is well to previously administer a laxtktive or cholagogue. 

Preventive measures are very difBoiilt, Strict cleanlicesB and the regular employraent 
of disiufeotanta are indicated. Cholagogues, intestinal antisepticB, the iDtroduotion of lactic 
acid bacilli and anti-typhoid immunisation have all been used in order to try and dislodge 
the bacilli, but in vain. Some obstinate cases have apparently been oared by oholecystotomy 
or cholecyBtectomy. (Dehlsr). 

For much interesting information regarding carrier cases and the etiology of the 
disease, the reader may be referred to the papers' read at a recent diacussion on typhoid 
fever. One of these, by Hamer, puts forward hia bold and heterodox views regarding the 
etiological role ofB. typhotiin. He does not think this organism necessary for the production 
of typhoid fever, but his ingenious arguments do not appear to have convinced many of his 
hearers. 

One may nest pass in review the several recently devised methods for facilitating the 
liiagnosia of enteric fever- 

Theae may be classed as: (a) olinical. (li) bacteriologioal. The former may be 
divided into the ophthalmo-reaotion test and the observance of certain special symptoms, 
the latter into the agglutination test, the blood culture test and the recovery hy new^ special 
methods of the specific organism from the stools or urine. 

After the inlrodaotion of the ophthalmo-diagnostio method for the diagnosis of 
fcuberculoBia, it occurred to Chantemesse^* to try a like reaction in the case of enteric fever. 
He killed cultures of B. lyphom^ by heating them ; dried, powdered, and emulsified them 
in water. This enmlsion was aedimeDted and centrifugal ised till it was only slightly 
opalescent, and an active principle (a soluble toxin) was then obtained by precipitation with 
absolute alcohol. This precipitate is dried and keeps well. l/50th of a milligramme of 
this powder is the dose, and it is Used in solution, being instilled into the conjunctival sac of 
the patient. If the Ifitter has enteric fever and gives the Widal t^St, an inflammatory reaction 
occura which lasts for several days. Positive results were obtained in 63 oases of enteric 
fever and negative results in 60 patiente who were not suffering from typhoid and did not 
give the Widal test. If rabbits be inoculated subcutaneously with typhoid baoilli and then 
after 48 hours tested in this way, they are found to give the reaction while healthy rabbits 
yield negative results. 

PhilipowioK's sign la regarded by Eegis"* as patkognomonic. It oonsists of a more or 
less definite yellow coloration of the palms and soles. It is said to be most oommod in 
children, less so in women and least of all in men, It commonly appears during the first 
week, vanifiheB when convalescence is esfcablishsdj bat reappears if a relapse occurs. The 
same author mentions Bernard's sign, which consists in the presence of two or three small 
swellings, varying in size from a filbert to an almond, and to be made out hy careful 
pfiJpMion in the right iliac fossa. They are believed to be 3us to swollen Peyer'a patches 
in the lowest part of the ileum, lie parallel to the long axis of the colon, and are from a half 
to one inch distant from each other. 

BoUeston^^ has drawn attention to the value of the conditioD of the abdominal reflex 
as a diagnostic and also as a prognostic sign. He says : — 

1. The Rbdotnionl teflex is (tff«cted in a rery large uuiii1)er ot ca»ea of anteric icver, th« porcontage oi 
cues in whJcti it is fl&tireJj' lo6t exceoding t!i06e in wbich itA Dornul notlTity is only dimiiuahcd. 

3. From ita abseace andor the age of fifty beLag coofucd to certain acrvous diseoae ind acute ivt>dointn»l 
oonditions, notabtj appendicitis nod enteric levor, the alwence of the abdomiiutl reflex is b given case of continued 
pjTixiA in any pnticiit below fifty ia of cozuiderablc ybIdc. 

3. The (^DinpEii&tiTaly troofiieiit oatara of the iiflcctiou of the abdominal reflex in cntciic tewi is a striking 
conti&Ht to the more chrGnic ofl-ection of the knee and anklc-jointa in discaeoa ftasooiated with peripheriil neuritis, 
e.g. diphtheria. 

4. Beturu of a lost reflex, and, a fortiori, T«Buiiiptioa of its Dormal activity, are a valuable iodioaiioa of 
commenaing convalescence, and often correspood with lysis and characteristic changes in the fiecea nud orine. 

' Procetdmya aj Ruyal Society of Mediciue \Apnl, 1908), Epid. Section, Vol. I., No. 6, p. 16tf, 
t CbanlfmeaK. DetttacM Mt4. WetL, N9. 39, itnd Bull Matt. Mldecine, July 23rd, 1907. 
' Ifc^ift, L. (Jnly 4th, 19CW). Mi^itat Press. 
_ * Hylleston, J. D. Brain, 190^, p. 99. 

* Article not oooaTilted in the origioAl. 
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fi. Tb« ob^ectiTc si^ at retoni of tbe reflex is oftea aseociated with tbc letum of the eabjectire feeling of 
tictclishQcaa Donuoi to tbe IndiTidEuil. 

6. lo reappearance of pyrexia to convftleecence, tie condition of the abdotHinal reflex ia a raluablu iodez 
of the DBtnre uf the pyrexia. (That is toaaj, it§ disuppeuaikce or iti becoming sliiggiah would point to a retapee.) 

7. No odostaut relAtioa exists boCweea the coDdittOB of tbe abdoaiinal teflex and th&t of the tendon 
reflexes. 

8. Tbe ErequcDOf, degree mtd duratioa of impsirmeiit of the Kbdotoinal reSex are, a« n role, in direct 
proportion to the age at the patient 

Another almloal aid is the reooguitioD of leucopsenia. Horder' records a case in which 
iha bacilli were dsmouBtrated m the blood iu the abseocQ of the WidaL test and where there 
wa3 a marked leucopainia, the white cells, numbering 14O0 only. Here the leuoopsenla 
suggested eaCerio ferer and tbe further examUiatioa which led to the diagnosis being 
eBtabllahed. Gennari^* has specially investigated this subject, He concludes that in the 
early stage of typhoid, loucopsenia, if present, ia a valuable aid to diagnoBia, and all the more 
so beioansB at the beginning the Widal reaction h often negative. LeuoopsBnia may bo met 
with in miliary tuberculosis, but it is rarer in these cases. If any oomplioations occur in 
the couraa of the typhoid a comparative leuoooytoaia may ensue, but apart from this, 
leucopseuia. or a normal leucO<;yte oount is the rule. LeucopSBnia aeema more oH^ti present 
in bad oaB&a, In 5S of Gennari's 106 cases the differential leucocyte count showed no 
departure frooi the norinal in 19, while in 36 there was diminution of ths polynucleated 
cells, increase of tha lympbooytes, abeenoe of eoainophile cells and increase in the 
mononuclears. 

Passing now to bacteriological methoda, we find the valuts of Fickcr's modification of 
Widal's test mentioned^ in an article taken from a Berlin medical paper. While it is quite 
reliable and Tery convenient, it has tbe disadvantage that the reaction ia useless in the early 
Stftg'QS of th$ fever and ia not obtained much before the and of the eecond week of the disease. 

Numerous papers testify to the value and usefulQess of the Widal test, although the 
discovery of the paratyphoid fevers has, to sotae extent, interfered with it. Rogers* devotes 
a page to this subject, He regards complete reactions up to 1 in 100 by the microscopical 
method, with a time limit of one hour as almost absolute evidence of an actual attack of 
typhoid or immediate oonvalesoenoe from one. Such reaotiona are exceptional in the first 
week of the disease, amd only found by a singlo oxamination at latter dates in three-fifths to 
two-thirds of tha cases, Reactions in lower dilutions are highly suggestive and should l@ad 
to further testing after a few days have elapsed, while any case at all resembling typhoid in 
which a negative reaction is got should also be re-tested in five to seven days' time. It 
must also be borne in mind that repeated negative reactions throughout may be obtained in 
tttutoubted atid offen very severe typhoid, so that when olinieally there are any good reasons for 
looking on a case as one of typhoid, a negative Widal should be allowed tittle or no weight 
against the clinical diagnosis. Where it is most valuable is in enabling very mild and 
abortive cases to be recogoised and properly troated, and preventive measures Eigainst the 
spread of the disease being taken, but it §tUl reinaitis onhj an addCtiottal aid in forming a 
diagnosis, which in the majority of cases can be usually made from a study of the 
temperature curve, pulse rate and other clinical characters before a reliable Widal reaction 
can be obtained, This is an excellent prifois of the case, and in the 6ndan one has met 
with the exceptioniil cf^s^s mentioned. Bogers' technique for the Widal test can also be 
recomDieoded, and one has adopted it in preference to Bostoski's method previously 
employed. The latter author^ discusses the oonditians other than enteric whioh are apt to 
give the Widal reaction. Chief amongst these is jaundice, aud hence it may be found 
present in Weil's disease. A case of puerperal fever has also been known to give a 
positive Widal, while proteus aud staphylococci can give rise to an agglutinin acting oa 
typhoid bacilli. Direct culture from the blood has come to the fore of late. 

Oastellani^ describes his so-called " dilution method," whioh consists in adding small 
qnantities (a few o.d.) of blood to comparatively large quantities (300 c.c.) of faintly 

1 Border, T. J. [Januftrj laeh, 1907J, "A Case of Typhoid Fever Dbignoaed by Blood OoltUM in the 
Absence of the Agglutiaatioa Beactioa." Lancet, p. 16B, Vol. I. 

» QenBari, C, &/ Mid. (Murt-h 16tb, 1907). Quoted in Epit., BHtisA Mtdieat Journal of Jnne 15th, 1907. 

■ November, 1906, "The DiagTiosia of Typhoid by Ficket's Test," Briliah Msdisal Journal, p. 451, Vol. II. 

• Rogers, L., " Ffirera in tlie Tropics." London, 190S. 

" Roetoaki. " b^aual ut Serum Diogaoaia," Tranalated by Bolduaa, 1904. 

OaatelUni, A, (May 6th, I90fi), "Early DiagnoBia of Typhoid Fever," British Mtdieat Journal, p. 1071, 
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alkaline beef broth or peptone water, inoubating at 37° 0. and sub- cultivating the orgBniams Enteric 
which develop. The novelty of the method lies in the great dilutioo of the blood. 

Conradi'* introducBd the bile method, now generally employed. He took the blood 
from the ear In a capillary pipette containing a little fluid. The Uquid is then transferred 
into a small glass tune containing S c.c. to 3 c,o. of a peptone glycerin mixture (10 par cent, 
peptone and 10 per cent, glycerin with ox bile), and thia process of traasferencs is oontinued 
till the oar ceases to bleed. Froportioo of blood to the bile miitiLre is 1 to 3. The tube 
coutaiaiug the blood and bile mistui-o is then incubated at 37*^ C. for teu to sixteen hoiurs, 
and cultures hually made on Drigaleki-Conradi agar platesi. The diagnosis is usually 
established in from 26 to 32 hours. 

Meyersteiu** uaeg the active bile coMtitUente, the biliary acids, as his medium for 
increasing the number of bacilli present in the blood. The substance oan be prepared by 
a simple method, and the results are said to be more quickly obtained and to be more reliable 
than those given by tbe Widal test. 

It has also been found that typhoid bacilli can be cultivated from the blood-clot of 
specimens seat for a Widal reaction (Miiller and GrafP*), and this has been confirmed, 
good results being got by spreading the clot on an Endo or Drigalsk! plate. It would seem 
that the colonies cannot be obtained from the serum. 

A better and simpler way is to put tbe clot into a tubs containing 5 c.c. of fresh ox bile 
which has been sterilised in a steam oven or by boiling in watery the tube, after cooling, 
being plugged with wool as usual. Incubate clot and bile for a night at 37^^ C and plata 
out as mentioned. The bile is said to dissolve the blood and set free tho organisms. Thia 
method is likely to he useful in the Sudan where blood is often sent from a diatanca and 
sometimes arrives in such a condition that it is difficult to obtain suihcient serum for the 
ordinary Widal tost. 

Zeidler' records hie results with the bile method, using 30 drops of blood to 6 c,c. of 
sterilised ox bile, incubating at 37*^ C. and plating out on agar or the malachite agar 
of Lcefller. He concludes that from the fourth day of the fever onwards, both in mild and 
severe cases, the presence of the speciBc bacillus tn the blood can be demonstrated, and that 
this method is superior to all others, being the most certain, the most speedy and, when 
positive, absolutely reliable, while it Is at least as simple as the Widal teat. 

Coleman and Bunton^* employ a mixture of ox bile 90 c.c, glycerin 10 cc, and 
peptone 2 grammes. This is distributed into small flasks, 20 co. in each, and sterilised. 
Three flasks are used for each examination, about 3 c.c. of blood being run into each. 
The flasks are incubated, and next morning streaks from each are made over tbe surface of 
a titmus-lactose-agur plate. The authors believe that B. typhoatig is present in the blood in 
every case of typhoid fever, and that failure to recover it is due to error in technique. 
The bacilli seem to disappear about the time the temperature falls. They are found equally 
in tbe blood, but not with the same persistencis in the mUd as in the severe cases. To 
produoe typhoid fever it seems necessary that the bacillus must not only be present in the 
body and growing, but that it should be in a situation whence it has free access to the 
blood. The bRciUffimia does not constitute a true eepticsEmia, but represents an overflow 
of bacilli from tbe lymphopoietic organs. 

Although I have not seen it advocated, save by Ita author, and have had no personal 
experience of it, mention may be made of Foeppelmann's"* method. After cleaning the 
finger and pricking it with a sterihsed needle, a large drop of blood is squeezed out on a 
olean slide. Portions of this are transferred to, and spread oat on^ other sUdes previously 
cleaned with alcohol and ether and steriliacd.^ After the fihus have dried, the slides are 
placed in B. May-Griinwald solution. 

Thia fixes and stains at the same time and within 2 to G minutes. Wash in distilled 
water for about one minute and dry rapidly before a fire or between blotting paper. The 

> Ckiamdi, H. (JaiLuary lltli, 1906). Awf. Med. fFoch. 
» Meye^teiB, W. M&aeh. Mai. ffveh., 1909. 

* MuUer and Omff, H. MuncA. Mtd. fFoeh., 1906. No. 8. 

* Zeidl**, Q. (AngoMi SOth, 1907), "' Zui Praga der Typhuaanreiejiening mittela der Galleakoltur." 
Cent. /. Sakl. I. Orig-, Bd. XLI7. 

» Coleoiaii, H., and BaatoD [JuDe, 1907). AmtrUaii /mtmol of Medital Seitnee. Quoted in Bplt. Sritiaft 
Mtdkal Jau-mal, April flSth, 190&, p, 68, 

' PoeppelmftDD, P. W, Deal. Med. Woch., 14tb Juoc, 1906, quoted in Epit. BrUiak Medital Jvurrmt. 
DeceEubci Ist, 1906. 

* ArtiotQ oot consulted in tbe original. 
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examinatioa i» mnde under high powers (1000 diaoie.). The baoiili are coloured bine, but in 
their oase the staio varies id inteasity. Failure to stain may ba due to disintegration. 
ceiiituiud Very large DUmbers may be found. The souroes of error are discussed and are to be avoided 
by scrupulous clcanUnests, filtering the stain, takiog oare not to deoolorieo for more than 
one minute in water and to dry rapidly. 

Still dealing with the beioteriologioal diagnosis, wa come to the methods in vogue for 
isolatlDg B. tifphositg from the uricie and fieceis. Thgge are vary numeirouB and ia many oasee 
complicated, bo tbat brief reference to some of the more recent must suffice. 

Loetfler*'^ now reoomrueQda a special medium containiug nutrose 1 per cent., poptoce 
2 per cent., glucose 1 per ceut., chemically pure malachite green 1 per cent, of a 2 per cent. 
solution, and normal salt 1-5 per cent. In this raisture B. typhonug produces a true 
coagolatton, tbo whole mass becoming solid save for a clear green liquid comparable to the 
whey of alotted milk. The appearance with S. coti is quite diETerent, owing to the 
fermentation of the sugar and production of gas. The prGsenoe of malachite green is not 
essential. It merely hastens the reaction. 

It was Lcfiffler who discovered that inala-chite greea added to uutrieot gelatin or agar 
inhibited the growth of B. cvli but not that of B. typhoeits. On such plates, liowever, only 
colonies in proportion to the bacilli actually present in the material examined can develop. 
The number of such, as in shell-fish, water, milk, etc, may he very limited, bonce 
Klein^ has devised a true "enrichment" process. He used for this purpose fluid media 
to which bile salt was added, making indeed a malachite green bile salt broth. He 
reoorda good results with this medium, and the method of preparation will be found 
detailed in his paper. 

The method of Lentz and Tletz may be described. They crush up the Btool in an eqoal 
quantity of 0-8 percent. NaCl solution and plate out on the surface of a malachite green 
plate (malachite green No. 1, Hdchst, 1 to 6000 of agar). Incubate for 24 hours at 37* 0. 
If no colonies of S. typhotva he found, suspend the surface growth of the plate in about 
8 o.c. to 10 c.c. of broth, and inoculate from the uppermost layer of this broth, which has 
been allowed to stand for some time in the plate which is sloped. 

Kivas*' believea that the frequent failure in detecting B. typhosus in infected water 
supplies is largely due to faulty laboratory technique. He shows that litmu&, Parietti's 
solution, Drigalski-Coiiradi medium, the Endo modiuiu and others, have actually a germicidal 
effect upon the bacillus whatever their value may be as moans of differentiation. 

The viability of B. typhoem in sterilised and unsterilised soils has recently been 
invastigated by Mair,* who finds that ; — 

1. The typhoid bacillas can aurvive in oatural Boil in large DambcrB for sbout ^ da^a aod is atlll present in 
a liTing coodition after 70 t& 80 day*, 

2. Tbere is no evidcDcc that the tTphoid bncilltia is capable ot multipljm^ and leodiag a B&prophyl^c 
eiiBlesce in ordinary goil. 

3. Id SDmo sample:^ of aoil, kuC not in all, the typboid bacillus dic» oat mucb ffiorc rapidly (in 11 dayt) if the 
■oil has pievioimly beeu «Tibjected to steriliBatioit by Bteam Diider presBuie. Thu lb apparently dQe to tb<i 
production of bactericidal aubstauces daring ateriluatioa. 

Enterio fever has of late received Special cousideration from a military standpoint. 

HarriBon'* has dealt with the preponderating importance of dust, flies, and personal 
infection in hot countries, the difBcuUies of enforcing suitable conservancy methods and, as 
a result, the necessity for the exclusion of typhoid carriers from a force when it takes the 
field and the necessity for general anti-typhoid inoculation. Hd also adTooAtes special 
depots for t3fphoid convalescents. 

Davies" has an important paper on direct contagion, that is to say, personal infection. 
He adjnits that it may play an iniportant part in the spread of the disease, and tabulates a 

' Lis£9er, F., " Ziim NadiwciEiie und, Zur Di^ereDzial-diaj^noaa der I^busbacillea uitteLs dcr 
Blalacliitgrun niihrboden/' DcuL Afed. Woch., No. 39, 1007. 

■ Klein, E. (Novetaber 30tb, 1907), "A ComtEibution to the Bacteriolt^ical AnalyiU of Msterlsla PoUated 
with tbe BiLciila^ Typhosim." Lnnctt, p. lfil&, 

» Btvas. D. (1908), Qcoted in Lanctt, June 27th. 190B. 

• Mair, W. (Jantinry, 190B), " Hzpciimentfl on tbe Survival of it. Tsfphoeu* in Steriliied and 17t>Bt«nlia6d 
Soil." Journnl >•/ Hygiene, p. 37, Vol. VIII. 

» Harrison, W. S. (Novamber 23rd, 1907), " Entorifl Fever in War." Lnneet, p. 1463, Vol. II. 

Davies, A. M. (Aueiist 31st, 1907), "Enteric Fev«r, its Spr(»d by Feisooal Ini'ection, and PreTBUtive 
MuasQTQs OD AotivQ Semce." BrilM Mutkn! Journal, p. 505. 

* AxtiolQ Qot oooBulted in the original. 
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lengthy li«t of thorotigli preventive or ptoteotive meaaijjes. Moat of these are the &&mB aa Hnteric 
tho&e laid down for any dangerous, icfectious disease. We specially note that all remains Fever— 
of food supplied to patLeuts, and not c^oDsumed, sliDiild be destroyed, that everything which EonCiuH 
enters an enteric ward, books, journals, even empty soda-water battles, should be reg'ai'ded 
as infective and treated accordingly, that all utensils and apparatus for use in enteric cases 
should be kept separate and apart and spectally marked, and that nursing attendants should 
be specially detailed, fed and housed apart, and, while not absolutely isolated, should wash 
and change their clothing before associating with the rest of the ataff. 

BuleB are given for the procedure to be followed on admission of & case to hospital 
(disinfection of kit, bedding, etc.), when convalescence is established (use of urotropinB, 
examination of the stools, etc.), also in slight cases apt to be unreeogaised (provision of 
quarantine or segregation camps, eto.). The paper then goes on to deal with enteric under 
active service conditions, and, while space forbids further quotations, it may safely be said that 
it is well worth the perusal of all in medical charge of troops and those responsible for the 
health of men ua camps, as for example the oamps of the Survey Department in the Sudan. 

Another useful paper on the sauie lines ia that of Caldwell.' Ee reeomimenda shallow 
and narrow latrine trenches 1 foot in depth and 1 foot in breadth, and the direction that 
men shoold straddle across these to prevent fouling of their edgeS: Straton, whom he 
quotes, advocates the use of a 2 per cent, solution of crude carbolic acid in latrine buckets 
to keep away tha Aies. 

Stathazu,** dealing with etiology, mentions that there are a number of allied but distinct 
speoies of bacteria, which may produce disease indistinguishable from typhoid fever, and 
that most of the varieties of bacteria composing the t^'phoid colon group, are found in 
apparently healthy animals, while many diseases amongst domestic and other animals are 
caused by bacteria which may produce typhoid io man. He also refers to the fact that 
^hoid baa been induced in human beings by eating the improperly cooked flesh of such 
diseased animals. 

As regards anti-typhoid inoculation, Leishman^ describes the preparation of the new 
modified vaocine. The bacilli are only fiubjeoted to 63° C, the minimum temperature which 
ensures their death within one hour. The results with this vaccine have been most encouraging. 
In one regiment out of a strength of 509, 147 were inoculated. Sixty-two cases of enteric 
with eleven deaths occurred, aU amongst the uninooulated with the exception of two, both 
being men vrho bad refusiod the second incculaticin ; both of these men recovered. 

This author* also records the utterances of Chantemesse as regards the ramarkable 
results obtained by the nsc of his curative Beruim. Chantemesse stated that he had never 
lost a patient in -whom the treatment was commenced during the first seven days of the 
disease. Especially noticeable is the fact that the spleen appreciably enlarges after the 
serum injections — Chantemesse attributes to this an important part in the originRtion of 
the beneficial changes which are foqpd in the blood itself (leuoOcytOsis, increase of 
mononuclears, rapid reappearance of eosinophiles). 

With reference to treatment, perhaps the most BUggestive of recent papers is. that by 
Young^ OD the dietetic management of oases. After prolonged trial he has entirely 
disregarded the " antiseptic " method of treatment id all its forms, being convinced that 
when diarrhcEa (or tympanites) occurs the only true remedy is a careful revision u/ the dietary. 
In a properly dieted case these troublesome symptoms should not arise, for the diet should 
fulfil the following requirements: — 

I. It must be snch tbiit no solid residue, And certainly none of tbe least irritating cbamcter, entera that part 
of the teatia&l tract whierc the local I-esions a.n Hitaat«d. 

S. It muat be sach tbitt fermcQtation of such ik kind sa to ^aetata flotUa do^ not take pLicc. 

3. InMfflinch aa the wbole of the digestive functions are below par, it must be one whiL-h ig readily dig«ted 
aiul asHimilsted. 

■*- It mnat be such that the -Pariouii lisaues me proiidod with proper materiiLl for the renGwal of that woats 
of Bubatsnei: iKuA ritalit; cOTumoii io all prolonged feven, and eapeciallj sack pyieuol conditlona as ara 
accompuDied by ths drcalation of toxins. 

■■ Caldwell, H, (August 3lBt, 1907), " On Enteric Feyer during ActiTc Service." Sritish Meiiif-nl Jaiumal^p. 613. 

« Stathflin, J. C. B. (Jaauaiy, 1909), '^The Complex Natare ol Typhoid Etiology, etc." TraiiManl ifedteal 
JoViTnal. 

> Ldflfamnn, W .B. (Much, 1908), " Tbe IntenutiooaJ Oongreaa of Hj^eoe, Berlin." JottrtuU t/ the Ro^l 
Army Medical Ctrrja, Vol. X., No. 3, p. 247- 

* Leishman, W. B. (iliwoh 23rd, 1907), "Anti-typhoid lawulation ia tho Army." Ittneet, p. 80C. 

• Young, M. (Septeniber, 1906), "The Dietetic Treatment of Enteric FeTec." Pitbtk ffeO-lth, p. 666. 

* Article not canealted in the origioal. 



BBTIBW — TBOPICMi MBDIOIWB, BTO. 

Enteric In a properly dJeteei case constipation takas the pla^ie of diarrhcBa, but this tendency 

^e»er— can be Gorrected by the use of sanatogen. Young mentions a list ol foods devised to satisfy 

wHiMiud the cravings of the enteric patienta for an ampler dietary : — 

1. Benger'a and MqIIidb foodn, made with or without milk &nd fortified with oreua, are of temponuy rslue. 
80 ate JcUiea, bread crumbij, isinglsce or rasks in. beef^tCa, and Light puddings. 

2. Breud jcU; made b; thoroajhiy iMxikia? stale bte&d, praBaing out the water and &UowiDg the pulp to 
smuner g-catly for oae isr two hoiin. Strflia tbroUg'h mu^lia and allow filtrate to eot. Two tAblespoonfuJa of the 
jclij STiffice for one feed. 

5. Raw rnent palp icarefally prepared luid giTua in tbc torni of little baUE Co be eatea with a msk. 
4. Junket iBAdo ia tbe USiwl wny aud given if d<>aired with crewn or brandj. 

6. Suet pnddlDgft, f^ven after the tempemture hu been norm&l for a few diLje. Tbc eiiet must bo shredded 
in thin alicee and all the fibre removed. Whctit fiotu wfith im ei^ual quantity of maiso sboald be need. The 
bitter coQtaiiu little gluten. Cogk well and serve with sweet saace qc grvTy. 

B. Finh, bc«t ia th« form of whiting. 

7. M'odified milk diets. SwithiabiuiJi and Newman's roles for bDillng milk to preront altei^tion in Qavoiu 
and fonnation of acara are giren. 

(i.) Ck an qrdin&ry doable milk pan, or a smallct covered sancepan containing the milife pEa<^ iqeidQ a 
larger one containiQg Che water. 

(ii.} Let the wat«t in tbe outer pdQ be cold whcu placard oU tbe fiie. 

(iii.) Brln^ the water up to tha boiling point, and maintain it at this for 3 or 4 minntea wLthoat Temoving 
the lid of the inner ui:ilk pan. 

(iv.> Cool the milk down qaiddjr b; placiAg the inner pan in one 01 two ohaoges ot t»ld water without 
romoTing the lid. 

(t,) When woled down, aarat* the milk by stirring well with a spwu. 

Yoang now naee boikd milk with eaoatogen added to it (3 grammes, i.e. 31 grains to 
the pint). £q also permits the addition of cocoa, coffee and tea to the milk. Other points 
he notBB are that cream added to soup or beef-tea improves the flavour £md adds to the 
food value, that soaud oyatera are useful, that glucose added to beef tea (one toaspoonful 
to about 10 oz.) ia valuable, and, quoting Harbin, that gelatin adds reliah, lessens the 
nitrogenoua waste and prevents hffimorrhage. Its food value, however, is nil. 

Young also deals with the question of drinks, and deacribee the preparation of s very 
cooling beverage made from appleg.. He notoB that ultramarine is found in 9Ugar, and inica 
in barley, and therefore thinks that in preparing food and drinks it is wise to make a 
solution of the sugar Oxst, allow this to settle for G hours and decant all ex,cept the bottom 
portion. The latter contains the ultramarine, which ohieSy consists of silica, alumina and 
soda. In making barley water the barley must be well and frequently washed beforehand. 

For the treatment of marasmus he speaks very highly of sanatogen, which is said to be a 
oonibination of pure casein and glycetophosphata of sodium. The large quantity of organic 
phoaphorug is said to make it of value as a metabolic stimulant. 

I have known a ca&e in the ^udan in which milk was not well tolerated and sanatogen 
wa$ used with success, but otherwise I do ncit know that typhoid cases require any special 
treatment, dietetic or otherwise, in a hot country, beyond such as may lessen the tendency 
to hyperpyrexia. Bogers believes this is best done by the cold pack treatment. 

Ewart,! quoted by Young, advocates the Empty Bowel Treatment, or " plenty of food 
and no fveces." He gives peptonised milk, white of egg diffused in whey before peptoaising, 
yellow of one egg a day, saccharin, lactose or a non- fur men table form of glucose, clarified 
honey, uialtine, oil or cream, one ounce a day, common salt 10 to 15 grains to every half-pint 
of whey, watery extracts of vegetables, the juice of various fruits. 

Young has tnodi&ed this, giving the whey with cream and sanatogen. Of this 
prepared whey he administers S| to 4 pints in the 24 hours. It is easily prepared, easily 
digested, easily aaaimilated, and is declared to be a amaple and perfect diet for the early 
stages of enterio fever. 

FsCCes. Nothing is more important in the diagnosis of disease in tropical countries 
than the examination of the fieees, This is specially true of the Sudan, a country in oloso 
proximity to and having much intei'course with Egj'pt, where, as ia well known, metaKoan 
parasites play no small part in the pathological field. There can be little doubt that in the 
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majiority of oases an Dxamination of the fsBces should be a mfttfcsf of roatme proeedore- FsBcea— 
Judging from the small amount of tbis class of work which falls to the Bbare of the eoiuim 
laboratories, these examinatLODB ara not freqUBotly qnifi.de ID medtcal practice ID KhartoiUii. 
8ach work is dJsagreeftble, especially in a hot country, and it has to be quickly oondueted to 
be of value. 8till I am very certain that a systematic examination of stoolB would well 
repay the time spent upon it, both as au aid to diagnosie and to amplify our knowledge of 
intestinal parasites and various bowel affeotions. 

Anyhow, Bome notes on the examination of fteces, a subject which has shared In tha 
Tecent and general advance of medical knowledge, cannot fail to be usefuL 

Eaumstark' points out that in order to properly test the capabilities of the intestine 

a special diet must be adhered to and it must folGi oertaia requirements. These need 

not be tabulated here, for it is more to the point to quote from the notes dealing with 
the macrosoopiG, microscopic and chemical methods:— 

The Macroscopic is tbo meet important and determines the cormisteQcy, colour aod smell of the fnecea. 
The motioiL is tboroagbl; stim^ with a woodea spatalu ead n quantity of the Hize o£ a. walnut is put la 
a gTAlei and ground down witH a glass peotle, with a ^mdnaE addition of diitilJed wattr, to nn absolutely fluid 
tbatA. When no more solid pali^ exist pour it oa a Inige black plate. With ciormnl iutostinnl action nothing' 
but uincnscopiiuilly n^oo^iumblc lemoaate of cellular jifflxticlea (niak, gruel, cucoa} of the test diet aboald ix 
found ia tbe Eraccs. The following ore of imporltance ad pathological food remnactfl. 

1. Tbe remnants of the connective tissue and teadons from tbe minced meat which has been conBained; and 
tfieee„ owing to their light yellow colour, their fibrouK form, and their Qrm <}oq*istencj, win be rpioognJBed ajad 
most cHEily diitin^uished Erom miacuB. Where any doubt uii^d, a email tilnmcat caa be treated with a drop of 
acetic acid ;, in the rjufn of connective tifflne th« fi lampntoua^ atmcturc Taniahea ; in the caaa of mucue it only tiicn 
becomca TitiiblCv (jiiitc iaolatcd, Bioall, aincwy tilftmcnt-s arc to be found §oiiictimea with quite nonoal digestions, 
but whan in a great quantity tbcy ore always pathological. 

2. Benmants of moacle which look like very aoialt, brown-coloured epUntcra of wood, They am soft. 
become umaller when prened, and discloee under the microacope muBcle Btructurc. In ninny caaea eonnectiTc 
tiaaae and remnants of mnacle are to be met with m the sanid- stool. 

3. Remnantsof potato, sago and aimilaFtFanspHrcnt grain, which are frequently miatalran for mncus bnt whioh 
can be distiiigDiahed by theii g^lobular form and their hard conaifitency ; they stand cut uborc tlho Icvd of the 
thin, spread out layer of the &ecea. Under the nticroecojpc the potato celli nppear to be cither empty or filled 
with blulah (ttain^ with iodine} coloured gmine of ittorch, 

Tbe Microoeopic ExanuDation, — Tbia ia chiefly useful f&r the verificatioii of the reftoltfi obtained by the 
maeroBOapic eKamination ; for example^ in the differential dia^noais nf connective tlSQe and mucns Bhreds. Three 
ndcmecopic prepamtions are made, dfatilJed Wat-er Ijeing added when the ground-up fasces ore too hard. The finit 
b limply a small particle [ilaced on a slide and prewsed by the cover g\a3n into a thin tnyer. The second is rublwd 
up with a iittle diop of 30 per cent, auetic neid aoUition and held over a flame until it be^n? to lioil; the third is 
rubbed np with a little drop of a strong Boliition of iodine in iodide of potasflinm (iodide I, iodide bf potasamm 2, 
distilled water 50), and coTered- 

Under normal intesl.ina! conditions the following shoiuJd be obeerved in the preparations. 1. Preparation 
without addition — muscnlnr libre^ ( flake-] iki; furmutiona c&lourud yellow and louodi-d at tbu ed^;ea with iodii^itioaf 
here and there of tmnsTcrsc strife), some sc-attered amall and larger yellow lime salta, light and dark yeCow flatea 
consisting of sehates of lime, uncoluurcd {unstained) eoapa, single potato cells empty, sparse remnanba of chaff 
from ^uel, and remnants of eocoa whore eocoa waa given ioetead of milJc, 2, In the second preparatlott, when it 
ia placed under the micronzope whilst still hot, the larger Ume snlta and soap flalcea are melted to neutral bt dro-p^ 
which, after they are cold, bcoooie fiolidificd into anial] ftehacie acid fljiJces. 3. In the third preparation, which is 
browa-colonred from the iodine, the potato ceUs now violet (but dot blue) aad eom^timea violet'eolDtued sporulea 
(elnsfridiiim butyricumj are met with. 

Patholngically the following mny bo obscrred in the three preparations. In No. 1 broken piwee of musdc 
tiune in lai^ier nnmber with more clearly defined transverse atrin and sharp edges, neutral fat drops, sebadc acid, 
and soap needles in Bueh qoantity that they form the largefit pitrt of the proporntion, and au Qbijnclajit quaDllty of 
potato eella with more or lesa well-preserved grnios o£ starch. In cold acetic acid prepn-ratioan. there are 
patbologicaOy such a niunber of aebacio acid fioc^cnli that all of the iCithar eompoaeDt parts arc in the minority. 
In the iodine preparation are bluisb-colonred potato cells, aa also scattered remnants o£ grains, of starch, blue or 
violet spomles or bncterial flora, and oat cqUb which are yellow-eolonred from tbe iodine, 

One need not here detail the rather coniplifzated chemical examination, but proceed to 
tbe author's coDBiddration qf the presence of mucus in the faces : — 

In many caies of alng^h motion without there being any symptotna of inflamrnfttion. a thin mticoua coating 
of the fnoea will be observed which causes the hard scybala to appear as if varnished. Many authorities do not 
regard this aa arisiog ftoiu iaflamniHtiDn, but look upon it ae ejected sccretioa. But where muuona shreds are seen 
constantly deposited externally on the scybaln and also mixed with them during a lengthy period of oljscrration, 
the existence of an inflammatory alteration of the mncons membrane may be inferred. The emnller the maoous 
particles are and tbe more they are mised with the fscea ao mueb higher ia the part of the intetjtiae trotn whieh 
they proceed. Their descent from the small laUnitiati can ooiy be aaanmed if tbo fasces are liquid and if the 
UU-eoui fldoculi ate qiiite small and cobtain half^igested cells — that is to My, kernels of cells in their characteristic 
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pjgcej — s.miigeiQODt. The larger the number of such cells the higher the degree of inflammfttloii. The bilmiljin mlonring 

amlinu^ unatter in the suhlimatc tost »ud! the pi's^n'^c of bilirnbui rn'^stnis in the aik:rcfficop'i<:al einmiaatioo streo^heo 
thfi imimption of tht mucus origioftting from the ^mnU mLefltm-e. 

Tho dingaoctic coaclusiooa to be "JnmTi from the foregoing obeervationB sj* m foUoWB. The preaence ol 
coanectire-tiasae remuEuit^ in the teet-diat stoole points with oeitiuiitT^ to a disorder of th« diction, as onlj the 
gtettio juice IB Able to diBHOlrc mw eoaaMtivo tiaaue — i.t. from tha centre and not from the w«ll-cooked part of 
the meat. Ai^ylia oi hypochylin woold oauRll; be acooiattble lor at)<;b » cvoditioa. Ezceadvc periatalfiU 
{korbiips hlaa plays an important put in some of thei^e caace. A^io, in ozisauvc iM^ditT- anociatcd mth inanfiicicnt 
pepaint aecreiioD {au&i which not itifre^uently occur) the raw tiwaiie tnects with oiiiarourablie conditions and 
BppOATf agiiin in the stools. A very mioute exuiuiiuiition of the fltomnch should be Ga.riied out in thesu (.-irciiia- 
stances. If musale (cmoaata arc found macriscC'Pto&Uyc or even in coiuddenible omoaut mlcioBCopiciilly, 
diAtiirbnnce of the digestion in the sratM Lutestinc may be jnierred, for the -stomach p<Ia;B onl^ nn nninLportant 
pnrt ia the dissolrio^ of meat fibre and the digestion of meat doex not take plac« in the ooloa. With both 
(»aQectiTe<ti»Qe uid mosclo romutiits in the stools it i&Ay be coocladcd that both stoumeh and small iutestiae 
arc deranged. 

With regard to the digestion of fat, it is to be olMervcd thtit 4light«r wltttions in t!he btty contenta of the 
normivl stool httve aa diogawtia mcnning, for erery stool contaiiis fat in the normal bectA to the extent of '23 per 
ceot. of the dry sabstnnce. A morbid iiiefeftse of the fiittj cobtenta IB prov&d at the m&crmcopic exauunatioo by 
the clayey quality of the light-coloured, nearly white fteoea, by the Tery sonr reaction, by the eopiouA quantity of 
the &Bceg, and by their fliniy flppeamoec n-hea rubbed up, Micro«oopi(»l incrwiae ol the ecbaeic add QoocaU in 
the eold ticetie n<?id preparation and neiitral fnt drops and salts of liioe and soap crystAlfl in a nntiTC preparation 
Cooiirm the din^oaia. If the »iibliiiiutG test show ft eomtplete abeenee of bDe in the stook together nrith ao 
Lncn»uic of the fntty C'^ntent-n (in whK.:h mw icterua aim oceurs], the canse of the diseaec ia to be unght for io the 
biliary duct system. If, however, in coDJunr^tioo with the increase of the fat contenti [especially in the form of 
ncutraS fat dropa in the laatire prepii.rs.tioD), there are signs of mnacle tissue simoltaoeousl; with the presence of 
hydrobilirabin and abeenco of mucus, then tha pancreaa is the sest of the diseaae. 

In raM (AiKX, where biliary defioicncics and pancrentic diseases ni6 ex.clcded, seylut fonns of intestinal 
difteasc, e«eh as tnberculoeis, amyloid diwnM, or tflti«« tnesenterica, may be the caun^ of the d«nngem«nt of fat 
absorption, The digestioa of albumin is then likewise disturbed, and, as n rule, prior ta the Impuzmeot of fat 
absorption. Moreover, purely fnnctioaal distnrbaneos. ol alBorptiou limited to fats a« oometinies ohKrred. Tha 
simultaneous appearance, however, ol mncui and prooessee of decompoaition are decisive as regards an organic 
dlHGiLso of the tntcstioRl wall itself. 

A complete alMeocc of red or gKta colootiiig iQ the sublimate teat fthows febsencc Of bile in the intestine (and 
ictero« cxirta}. If icterua be non-exuttent, than it a question of a tempoFary vuapenaion of the secretion of bile. 
Id the case of h'fowa, fredi BtoolB, aboeaoe of red colauriog or a muddy ooloui would point to intestiiuJI 
decomposition. Wben gTe<en colouring (bilirubin) is mocraacopically demoostAGcd or if green colouring of 
separate particle? — for example, of muscle tissi^e— is aeen mlcroseopii^llj, it shows t40 rapM * pawage through 
the uolon ; if the entire etool be colioured green, then most probably the smmU intoRine ia bIk UTolTed. If there 
be » gimultaiteous appearance of small macona floecoli described above, the catute is an inflacQUUtlon of the rancoua 
membrane of the small inteetiiie. 

SfcrasburgeTi* has a paper on mnoh the same lineB. He says that : — 

Mncua can be teeognibcd under the microscope, especially if one adds acetic add. Mueoi when TWD^ilnd 
in the motion poinCa to a catarrh in some poTtion of the intestine, and roughly the o&tarrb in in the large gut 
when the muctia is recognised macrowopieaUy and in Ibc small intestine when it is only detected mi^riMeopi- 
CnUy, Oae leams more by noticing whether the wmcua is iatiiaatoly miicd with the fmqal juaterial, and whether 
there are m^ny cella anociated with it. Btood and pus must bo carefully l^Kiked for, aud one muKt bear in mind 
thnt tho red corptuolei may not be aufflcieatly pfeaefved to be rewgniaed under the micriMcope when tho source 
is high up in the small intestine. 

Bacteria and animal paraslteB ara considered : — 

Comparatively mild nAectiona due to Atapbylococci cau be readily diatingniahed by means of the micro- 
scope liom the more dangerous iufectioo* due to streptocoeti. Typhoid, cholera, and dysentery bacilli ean 
only be detected by cultnrc, hut tubercle bacilli may be demuostrated with companitive sax oa oover-glaas 
prcparatioas. The emoebB of dysentery, or certain forme of enteritis, can be seen under the mioroecope in 
fre^ stools, but one must be careful not to press tbe coTer^laa firmly on to the slide and aiso to keep tho 
elide warm if one wishes Uf recognise their moTemcntB. 

The latter injuQctiQa is unnetsessary during the hot weather in the Sudan. At other 
times a warm stage or, what is far better, a Nuttall's microscope thermostat will be found 
necesBary. 

Daniels givBB^ a good aocount of the examination of fsoea. The following may ba 
quoted : — 

Maeretfopie txvmi'nallon. The points to observe ue — 

1. The presence or nbacnus of blood, mucna, mnco-pns or pns^ and tbe arrangement relative to tbe stool of 
such a diachargc. 



1 BtiaBbnrger, J. (April, 1904), Sert. Klin. <j!uoted In Medical Amvaal, 1906. 
« Dimleta, 0, W., " L«bo«itory Stadiea in Tropieal Medieine." Znd Edition, 1907- 

* Article tiot consulted in the original:, 
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The ooloor of the itoot Bad ito coiudsteiicc. 

Tbe presenoQ or Abeenco of erideDoe of gaseous fcrmen'tittion. 

The odo'ar. 

Tbe reACtioa^ det«riiiin«l aa iiooii ae pomihle after the stool is pasged. 

The bulk of tho rt^ola- 



Faecu — 
amti» 



tapc-womw 



The bulk of tho rt^ola- 

Anj Tiaible tigaa of animal parasites, Huch hb the nnrms theniBelvGfr or the proglottidefl or Begmente of 



8. Mucus alone, or atrca^od or mixed with tbe blood, nBuaUy indicates iaflaniiiiatary actkm in the lower 
bowel, not necessarily dyBCnteric. It may be caaaed by anythiBg th»t Bct» up snth iiiiflaiD:iialion, such as bilharKia, 
ulcerated hsmorrhoids, or chronic ulceratioiis o£ TariouB kinds oi the rectam. These latter include caalignani 
growthn, granaloioatoTLs g^wthe, s-nd the ulcoratiou left as a sequela of dy&sntery. Rarely, mueos derived from 
tJie small intestines is pnssed with the faces. Soch raacns h Kcagaised easily as it is (ttained with bi]e, 

Clwjr mucus, whether streaked with bright blogcl or ngt, witboyt aey ndniiature of fiecal nintter, is met with 
in esrl^ or acute dyBeateric attAcks. Turbid or piiriilent mocTQit, Kinctiines in large qnantiticF; and pELKScd either 
nitbotit anj etool or vith soUd-fonned uotiona, is more indicative of a chronic alcisratum of the mctnm, bonii 
whfitcTer caii§e. 

Sometifnes the mnvus ie pnffied in largo massca and coodeHBed, and may include mnch dobrifi and Dumerons 
epitheLial cellB. In the eondltion known ua membranous colitiA, {jomplote casta, seTcral inchCB iu length, of the 
recttim may bo passed These are tisaally twisted up when pOHsed, nnd may be mietaken for worms. They mu 
Bomotimos ba flonted out in water, and in nnj us#(> tbv miiirroBcopte Etruetore Bbooid render any tulatakc imiKmble. 

With ulceration liinitGd to the Tectum, stools sre often coated with mucuB. The more intimately the mugiis 
Find bl'Qod are mixed with the fieces the higher up are the IcBtone from whlob the mu.ctia or blood is derived. In 
Bome IcHiona the macns in so intimately mixed with the flnid fiEcea that it is diffieult to diBccra, but tilting- the 
vessel from side to side will oftea indicate its presence by the manocr in which the Btool Qow». la some c&bos it 
is better fthown by nddinjg water to the freuisa, when the fi.ikea ur masHOfi gf mDcui! can be more rendily won, 
especially if the diluted fi&eea are poured from one vcbbcI to another. Amcsbx are killed or have their motility 
deBCro^ed by this addition of water, nod therefore this method should only ho ndoptcd when tbe uinsscs cnnaot 
be teen on iiispcction. 

Blood may be pamed, bright red or in clots, in Iat^ quantities. This ia do proof that it is parsed from the 
rectnm, as if La auiScieut tjuantity and not mixed with the becal contetits of the iotestiae it need undergo very 
little change in paceiog throogli the largo intestiue, Such blood i& oeenduDnl;iy passed in rmkylotttomiaidB. If 
iDtimately mixed with tim faces it may have lost completely the red colour and appear black and tiLrry — meCreiia. 

The eonsistence of the stool ia of grent importitnec, and it will be found that " looeeneBs" of Kt«ols is of more 
iiupoTtaaiM in trc>pical practice than iu England. In ulceration of the cfflcum find upper part of tbe colon, even 
when this is acute and eitenflive, there Dfted be neither visible mucus nor blood, nor even tencamus. "Tropical 
diarrbtaa " is frequently shown at poHt-martem examtoatiani^ to be dyEen^ric. It in very fatal, Oa tbo other 
hand, mucuii and bliKid may be pa^cd with formed or etca hard stoola whoa there are n few chronic ulcers high op 
in the large intent inc. 

In wme forms of tropical diarrbtea. partienlnrly that form known in the East as Bprne, the stools pasaud are 
fsll of uir biibblea and are undergoing active gatieourj formeutatius. 

The odour varioii so greatly with tbe diet that it L<i of minor impoitaocc. In the rti4»6 aubeiating mainly on a 
■cant; Teg«tftblc diet tbe odoar is singularly stighC. The fimcll is mainly due to Ind^^l and skatoL lu^^aiesof 
Ajteaterj aasociated with formation of aloughs the ordinniy f»c&l odour in replaced by the peculiar penetrating 
mdl aesooiated with that condition- Excessive decompwitloa of the stools mny cause an increoue iu the intensity 
oi the nonnal smell, or if the diet is mainly of carbobyorate food-staff, no im^ease, but even a diminution. 

VatiatiotiB ia the odour iqdioate changes iu the depomposition of tho contents of the intestine, often from 
Tariations in the food, but sometimes from varutions in the "Aora" of the mtestinal C09t«utd, rarely &oni 
Htructojfil IceioQs of the intestinal wall. 

The result of the administration of Int^ietitial antiseptics i? more often a diminution in tbe pntrefactiTQ 
cbAng&B Id tbe conteats of the bowel than any real improvement in the diseased condition of the intestinal walL 

The Donual reaction of tbe fnec» as detemuEicd by litmus i;^ ncnrly ueiitrnl ; when fsiiting it is aeid, with a 
milk diet faintly alkaline. It ia nsually acid to phenolphthalcin. In many vAstiA of diarrbcea and dy^ntery tbia 
b replaced by a decidedly alkaiioc reaction. To detcrmiac the reaction the ^ees must be esiioiined as soon a» 
they are parsed, a^ a change rapidly occurs in most faeces, jjarticuhirly when flqid, rendeting tbeni altflline- Solid 
notioofi must be robbed up with water in a mortar. 

Indeed, the whole of this Bection is worth careful perusal. As regards parasites, the 
method ot straining through muslin or fine wire gauze ia described, whi!o a point of practical 
importance in exatnining for ova io a watery stool is to reracmber that the ogga are heavier 
than the fluid and -^iok to the bottom of the vessel, from wkich they can he obtaiiied by (t 
pipette^ 

Bftndwith,' under " AnkylostomiaBis" (page it) , notes that free moving larvE in freah 
fffices are never aukylostoraa but are probably Strmujijtus alercnralis. 



' Sandwith, F. M., " The Medical Disctwes of Egypt," Part I-, 1905. 
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Fevers. Uttder this heading one eonBtdere thoae obscure and indefinite febrile 
processes in the tropics to which so much attention has been recently directed, and on 
whiob. no doubt, a great deal of work still reiuatna to be doue. 

Iq the first plaoQ, haweyer, one may quote Sutherland's valuable papar^ on the method 
of appi-oacbing a case of fever for the purpose of ionuing a diagnosis : — 

The caaAn {lie says) mU'rt btvinfcetivc oi iioa-mfecti?e. If infcctivii, luiitt for n poniaite wtiiob mnflt be eitber 
(a) Amtiml (itmoBba, piroplii§ma, Ijeutim.in-DoDOTiui bodj, trypuiosonie, worni embryo or worm), or (hj Ve^jetaWe 
(oowue, bnc^illus, spirillum or fungua). 

The ibfection muet be cither (a) of the general circulation, fb) at t.lic spIcL-ii or lytnph circitlfttion, f^^J A Lowvl 
infection of some mucgus surfftce fi liuttnucw into, or csit firgm, tlie lioily, fdj an iataxicfttiua trom wttUout 
Metboda of procedurt : — 

1. le it a geoeral iafcction? i.e. of tbe clraiilrtting blood. If so, tho pAmsite must be found ia the 
circulation, or evideuue mast be obtniaed of its haTing- been tbere. 

ELunume f reah blood at room t«mperatnre Had on warm ittaga. 

Examine blood Rlnis (rtalq^ tini with oi* witbout dijooloration of tbe red cells. 

A negative Qudiiig iu in^^oiiclu^Lire, far (1) tlie pojoaite may Dot be is tbc clrciilntioa nt the tlm^ Kf • tb« filnnH 
cmtiryo, or (2) tbe: paraBite.s mny be few in number ; and in any cnse ouu can hardly expect thiti Aiinitle drop of 
bloud will nlwa-ys cuntniu a parahite, llemtimber t!i« value of drawing off a large quantity of blood, citmting it 
said iDCQbatin^ it at body temporaturo fnr some dnys. Sumetimeii pniwiitoii aaa only bti fouad by making csltDFoa 
from tlie blood or by makiiig inoculations into «tinccptib!e aniiuiiLs. ~ 

If punuitc not present, evidence of ita prenoud ptesence shown, lu in mbIuu, by broken np red celle and tree 
pigment token up by tliB leucocytes. The Bpifochnte o( relapsing feTer also lear« behind it in the blood, in the 
ftpyruxinl periods, :tiaiill eoccus-HJitt bodies. 

(It is possible that in human spLrochietal infaotions endoglobular bodies will yet be 
discovered similar to those found in the blood of fowls and geese. — A. B.) 

Changes in the numlwr of leucoeytee, oi in the differoutial cooot, Are not diatioetive. Taken with other fligna, 
hoWcTer, Au increase of the amnl! lymphocytes at the cipanse of the polyraorphouuclenj-a would point to DeJugiiC 
fQvop. Tht^j point is not lauotioned by Suthcrlnad, but vutt nutaa uador " BI<xkI " nod " I>ijng«e." 

When the above methods fail to reveal a ponuite or aigaa of its presence in the circulating btood^ we ore 
ju9tilied La nsauming thnt the infcution is not a septionmifl. 

S. Is it FL spleen or lymph infection ? 

Btmembcr tbe circiilatiiig blood is iainiico.] to microbes which take refnge in the lynaph ■stream, and thnt th-6 
gpl^u, tympboid tis9HU« and lymph gKnds arg the liltijring media of tbe blood. If thq pn.ra«it« be in the epluen 
or in tbc lymph circulntioii itn toxina mii>;t |>atid into tbe blood. Evidence of this is seen ia leu^^ocytosis oi 
lymphocytoftb. Tbe latter is specirtlly distioerifc of spleen and lymph tufectiona, particulMly when the 
lymphocyte increase is of the large nionoiim;lear variety. 

In mfirkt'd rehitive io-erijase of bwgo njononucJeais, suspect nulAriA or kala-iwar, but leas marked incteoM 
oi^iire ia cnterie, tuborculum and pcuHihly »yphiUa. 

Wbcu pnroaite is in spleen, loolt for »penorocgAty. 

Splenic pnacturc may be required, and reviavls LcisbmaU'Donovftn bodies, malftpiii pamaitefl, bacilli of anthrax, 
typhoid or miurococcus gt Malta fever. 

Pruuaoe of Rlne^ophl^^ cvideoees aplenic irritntiou. Absence of pnnuitcti nud macropbages implies that 
there is no infection of tbc sploeti. 

As regards a parasite in the lymph circulation, nonsidcr tbc tonsil, vermiform appendix aod superlicial lyuiph 
glanda. Look out EorenJargemeut ; or, in the caw of tbe lymph 9ai»i,i<ffii«io[|, Pnacture of the tonsil or enkr^>d 
gland may reveal the paraaite. Some infoctioHR, i.e. of Peyor's patchra, deep lymph glands, ett',, do not betray 
their presence, and nre considicred under locibl infeetlon. 

The parasite may bo found in. lymph «ae affusions or, if Ibesc nre sterile, the agglutination test may reveal the 
presonee of tubercle, or a guinea pig Riay be inoculated. 

[Here one may add that the ophthaliuo-reaction would now be triad both for tubercle 
(Caluiette) and typhoid (Cha-ntemeese), — A. B,] 

In all doabtfnl eiiseB wbcic the blood exaniinatiou shows lencocytoHis or lyoiphocytoRS, wbcr« tb^re ar« no 
physical aigiu find where npleco puncture is ne^tive, lumber puttuture tihaakl be mnAi to see if there be dXiuloii 
into tbe raeningcnl lymph s:it, Sif;ns of esiidiition (as distinet fro.ai traiLsudiilionj are j>asitiVL', and the disooTery 
of the pamaite uompletOH tbe din.)<noehj. When the exudate in »terile tbo vaK is likvly to be oim of tnbereuli^is, HDa 
contiTBintion is to be sought by the JiegHutination tMt nnd by inocnintion Int-o gniiiea piga, 

It IB hero that one may insert a note on the diagnoaia of a condition not mentioned by 
Sutherland, and indeed only very recently brought to notice in India by Roberts and 
Bhaudarkar, namely Acute Tuberculoue Fever. This will be mentioned later on. Hera we 



» Sutherland, D., in "Buteric Fever io India, etc." Roberts, B., Caltuttft. 
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need only indicate that at this stage, suspecting this oonditioo, atteatioQ would, be directed to Ferers— 
the urine and search made for the tuberiJe bacillus in the nianoer to be presently described, nvniintt 

Beturning agaia to Satherland's deductiona, we find that 

nbwDce of ^ns ot cnlnrvcmuut of lymjiliotd stru:;turcs, af effu.iion tato nonns mux, and nf^tire KHUlb ttota 
lututnr putirture, imply t^hnt theru i- not it lymph iufcction, with the possible cxL«pt)on pf infpctiOH of the viscemt 
lymphoid tisanes or of the deep lymjjh pkadn. Th'- tt>T<>(> infiretiooa mont likely to occur in tbcao aitaatioM .i«j 
eali:ri<: fuvcr, Miilt-:i fuvur and sicui-u geQeml tu)n.'r(jii]o9Li«, and ftirtlitfr evidence onn be giiintd a» to thasc hy Ihc 
ftggiuti nation imd ^dlmcntatiun te^t^ und by tlii; duiiMJ-rbtL-tious. 

(Also possibly by the oplithalmo- react ions. — A. B.) 

A podtive diaK»reiictioa nugbt imply eithu eatcric ferer or acutti gcuonil tubcrcoltHJa, but positive 
QgglatioAtion iind sedimentation reactiona for enteric nnd Ifoltn foroTs distinctive, under prupi-r >couditionH, of 
the bKhniijdif employed. 

S. Is it a local infection ? 

Ab b mJe ehcrc are woU-maiked symptonia, but in dcep-seftted affectloua tho physical aigiu may be overlooked. 
Hieae aecrer. lociil iaf£hCtiona arc generally ntsocinted with the mifro-oigjuiL^tns of supptarAtioD, with bm-IUi uf tliir 
typhoid, colon or para-coloo Brtoups, or with Lbc tubercle b:i<:illii9 ; and onlew boniu in mind thoy will uftcu luua, 

cmrocofniiscd- 8«pti<- timxil infcctioas are liahlu u> tK.' ov^lookcd, and tb« rmuUing fever is often attributed ta 
"malaria," Giniply becatiBe the thruAt vf&a never cxamtucd. 

The blood etaraiflntion tutoally gives Qvidentie of theae infwtiona, and « leqcooytoHs or r«lfttive incrraee of the 
lymphocytes or of the polymorpbonuclean in the uirculntioa. with nbeencc ot pamsitoi in the jieriplienil hloud, 
gploeo Or bowel, is itJ^^ayH !>ugg&jtivG. A lymphocytoaia points tu tuberL-tiloah or to a bowel iniuctioi;! by ono of the 
typhoid or allied groupn, and a polymorphoaiicloKrcytoBiK to a local Mptic infiection. The dinzu-reiiL'tiun piny give 
endenoe about tSu lirst two, the nggliitinHtioD and ««dJincatiitioQ twti alwnt the ecooud, u-bik ibc lindiu^of 
Tieptoae or albocnoae in tbe urine may indicate thb third. A lymphocyte tncreaae in of leas vnlue iii diAt^o^iiiK 
locnl infcctionii than an increasie of the polymorpboUiif leafs, lUid calls for the dinEO-reactioo, the ag^Iutiontiou and 
sediMieatntion test^, »(id the sajarch for tuberdeB in the chloride with the ophthaluiDscope to clear up the ihuub. 
laeremm ot the polymorphonuclBAni, i>u the other hand, is diutioctive, for it lueanid 1<kuI Hieptic iafi»*tion suincirbcn:, 
and ahoald isoA the obtervcr bat.-k firom tho microscope to tbe patient to look mure carefully for it. The 
CondiiiDEU which liioitld be exauiined for, oou by one, are :— Oral Hepttiii, •om thr<j.it, appt'udicitis, Bbsoew of the 
liv>cr, Babpbrenic aboceffi, infective chDlangiti», infective cnd^H-jirditi'^, phlebitis, t^mjtycni.'v, (lct:p-scated paeumoala, 
abauns oi Inng, mippurativG oeteo-myelitifi, i«iippanitive perion-tititi, pyelitb, snlping-itirt, k>titi>i media, mutoiditis, 
thrombosis oi the lat«r»l siniw, ab«e« of brain, uerebro-Bpionl metunEitis, etc. With ii pc>ly?iiorpliouiielear 
incroae to the blood, more tboronph cUnicai: cxamiuAtion wiU ^cnemlly rcvmil tbe \\kuI miHuh iiif auJ w.'ttk' tbu 
d^gnoeia, althuu^li thi: pOi-tioolAr infectintf microbe may not be determinied until tbe neceoHary upemtiou \a 
p<jrformed. 

If tbe diAzo-reastioa, the »erum aggluttnAtioa and scdimeDtutiuQ tents have given puaitive reactions and linve 
indicated the tuitort; of the infecting microbe, the diA^i>«\A Hhonld be conllrmcd by microacopfc vxatniuntioti uf tbe 

?iotnm, fiBces and iiriae, km the caw may "be, and i:iitturr;s should be made and uitimnlB iaot-KlntL'd i! mMWMary. 
he ioieutiiig mivro-ur^aoiaui can tEenemlly b« diatin||j\iisbad from others by mivkiiiK tbu ng^lutliuttion and 
9L-diiiiQntAtii>D reactions <7itb the patient's blood, due regnrd being paid to the probability of a mixed inlection 
{symbiosis). 

Having i8ob.t«d the infectiog agent in the above wayst it should be cultivntod, or kept in RCMled tubes if the 
formiu' ix impo«nb1e, and mibHojoeiitly niwd for prognostic purpo^tci by t«-«tiii§;, from tinu.' to time diirinK tliti 
iUoea, the a^lntinatiug power of the patient'a blot^ and il* l.w.et<jric"dal and pbagucytic powera. 

Ap«rt from tbe side-room (labw^itory) rcxearvh, valuable tdforruation will be obtaiawl from day to day at tho 
bedaJdu by waUhing the ooiiiGe of the diacoac, and the effects of treatment, The djiily p^^iiieal cxiiiuiniitlon may 
reveal some loe:il Iwioa which at lint vras not apparent ; the time tent may bring out dittin'-tivc raoben nnd nhow 
tb* affL'<;tiou tt) Ix' on« of tho eruptive fcv«i>, or may retrretl thsrsdwriBtif fivitiirm which idf:ntify tbu oonditjuii; 
the fever ehnrt niny Ix.t.'ome (ypicnl or the thenipeiitie quiaiuv test abolitL the ttiwr. A eoiui'rt^utly kIow pulw 
mEl point to typhoid, tbe tde/u eiUbrale to typhoid or acute getmrnl tnherculoiie, aud so on throQ^b all thir 
tstuhlL^hcd diagnuatic crita^rin. 

If such ft method of procedure be followed as a routine in doubtful canes, fisw will remain ovor to l)C retamcd 
MS Sijaplc Continued Fever, Remittent Fqtct, etc., terms which now 611 the Rcturax. Ou thi< other baiul, iniuiy 
■light eases of fevpr will occur where little or no information U got from tho Hide-nxim vxaiuiuntiu'tui, nitd where- 
recovery takes place bctoru a scientitic dia^noiii has ittxa made, tii theuc eawu it ia hard to my wlukt the fever 
should be called, nud aa they aui ^^erally aB>H:>i'iat(Kl with a Httle gMtrio, inUMliDnl, brGoehuil, or uterine catarrh, 
it ia best Ut return tbum uuder those bcad&. It would be well to ra^^ard Kvcry cawi of fever an hiivitiK ■(■> ori((iu 
and betng: iu aomt; iufcicion or toxie proccae. i.t. in the reactiua of the tiMue eulhi thim;tu. aud it ii Mifsr to 
concladc that heat and " chill " act only as prwti'qiiTsing focton. 

fn tbenlttveikctuh. little baabt'cn said aIhouI. toxic caoaoa of fever ntnjnrt frum infective {-n uses, bat dcmbtlots 
toxic EulwtMQcet pmduecil by intL-stimtl and otbtT primaiCca arc capable of i.'HiiMn|i{ fcver. riud iu aiort eilMs In lodia 
k RGBTvli for ovn in thu stooU, \it\sv: nud apiitum dboiild Ik; made. Therv ihi'Iio tbe conditiou ruili'*! " Frrtiii'ntntioii 
tevcr," a subject to whidi Bardoo-Saodersoa was ilie llntt to dtroi:t attention, and whieh ariitwfruni tbe jil»oqjtiow 
of itigv.<rtive fcnucDts, lil>rin fermcNl, extracts of freah ttMuaca, et«., and whieb in seen with gantro-int^-iitlruil 
di«turbanoe, particulnrly iu (children, and aflt-r bniiiUB, hMniCrrb.Af(ca, ti)X!rationH and Ibc pataaKe uf u wiuiid ur 
catiietcr. It tnay also be noted that, nn iu tbe caw of tubeKubn, Prufussor Krehl bus obtuiued n pyr«f;vtiutie 
atbumose from cultivntiuuft uf b. fnii cumfnu':. 
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Fevers— Mention has been made of the Acute TnbeFcalous Fever deBcribed by Boberte and 

6tmiin.ttfd BhandarkBT.' This is described as 

B. TOntinned tivar of a. remitteDt or ilLtefmlttent t^, lasting from b, week to fct^r weelci or fflOK, and 
due to tifi n-cutx: invasivii oF the tubvrcle becillus which OTiiiiig the Cubrile period and for a long time nfterwvds i$ 
faund to be excreted iii the iirioe. The main symptomu aeem to l;e fuired, but not " typhoid," tongue, ukin dry 
s.rid hot, no aweate, urine highly -colciurod wiihuut albumeO, aiid, Sipcciull; cb:anicteristic, jjain tuid teuderocaB 
ID the epigastrium. The mind h cIcat, formiDg n marked contrnst to the typhoid mt^ntal sti^tc. Th<! liver 
Ie often enlarged, th« epli^n not ao, and the bowela are asniillf coaiitipat&d. 

Recovery mnj ta^ p^lAoc or tho patient mny drift into a tnlxiiculauB. career, commencing with »n indcflxiite 
kind of illae^ cbnr&ctai»ed hy djspcpaiFi, icvcT relnpeefl, depreetiOD and maluae. Some cabc^ develop obrionH 
tuberculoei:^ The di>i^C>sis from lirer nhscera is very difflcolt, bat is KtiooDiplifltLed hj finding tu.ben;le hncLili in 
the nrinc by the following tecbniquc : — 

CentrifngD, wash the depo>^it oncti or twice in distilled wat^ befdrt Uxatdoo And nee egg aibamen in the 
:Qxittg jiruciMifl. Stain by the Ziehi-cnrliol-fuchsine prcxK^e with n tinnl methylene blue [lightly done) M ft counter 
Rtftin. Other acJd-faat bAcilli bftvc to be elimiiiHtcd by th« procedure rcconimeaded b; Doles. 

Teats on ^nea pig;B wbiob h&ve been mode were not completed nt the time of poblication. 

These obaervations, which are very intereBting, require conhrniation, but, it this be 
forthcoming, a moat valuable addition will have been made to our knowledge of obscure 
I e vera, at least in India, Tuberculosis is far from being uncommon in the Sudan, and it 
will be well to keep oo the look-out for cases auaweriag to this descnptioD. 

Rogers' book, already frequently quotedj is at the present time the standard work on 
tropical fevers, at least so far as India ie concerned- The two chapters therein -whiGh bear 
especially on the subject under diBGuasion are those respectively entitled ■• Unclassified Long 
Fevers" and " Unolassitied Short Fevers." As regards the former, the author mentions 
Crombie's old classification and shows that his " reiiiittent fever " is really typhoid, which 
was supposed to be uncammon amongst natives, while kala-azar accounts for another type. 
He then discusses certain doubtful, irregular, long fevers, dwelling priuoipally oa their 
incideDce, and concludes that though they '' may possibly belong to some one or more still 
undifferentiated tropical diseases, yet tkey yresvnt mi features inafntpafibh! icith their being 
either yaratyphouh. including the class recently described by CaBtellani. or early case» of 
tporadic kala-amr, but they require further study and following up for long periods before 
their exact nature can bo finally decided. Special reference is made to a Low Fever of 
European immigrants occurring in the damp, hot provinces of India, benefited markedly 
by change of climate or removal to a place with a dry soil, and due in all probability either 
to an enfeeblement of the heat- regulating mechanisin or possibly to some undiscovered 
protozoal parasite. lu the latter counection, be considers a leucocytozoon, but no parasites 
of (his kind have been found in these cases. He also notes that a. fever resembling kala- 
aziat, but without the Leishman -Donovan bodies, has been described in the Philippines. 

Mention is also made of undetermined fevers in China, such as the Double Continued 
Fever described by Manson and a similar form found by Rousseau amongst sailors at 
Hankow. 

As regards the " Unclassified Short Fovers," we are now, thanks to Bogers' own work, 
on surer ground. He has dBscribed as a distinct entity, what be calla Seven Days' Fever, a 
condition which Sandwith believes exists in Egypt and which very probably occurs also in 
the Sudan : — 

The onset is enddcn, in mjiny eaeee rigor or chilliieiB being present. Bepeated rigors may occiu lesombling 
those of tnnlaria. Rarely the oiiBCt is gradunl. 

There is u Hashed face, reddenod i^uojoactivw, o^Q A IbtlcsB, typhoid-Uln! fizpreKion) while sbdomimJ 
eyniptoias and even a fow roee epote may suggest onteric fcver. 

Pain in tb« Lack and limbs b coaimoo, bat the joint* are rarely affected, thus distioguieJiing the attack from 
dcugui:. Headache is common, severe nnd ofteu frontal in site. The tongue i^ furred oa the doriiiin and has raw, 
led edges, It is like the tongue seen in inftucnza or disngac 

Sickness may occur, but the bowek are usaally regular. Abdomiaal pain and distention are not infrequent. 
Slight onltLrgemeot of the iivei was found io b per cent, of cneeii:, and of the spleen in only 7 p» cent. Bcapiratory 
sjmptoma are al»ent. The pulsi? is like (hat in typhoid and pumtyphoid, and is therefore somewhat cbanctffiMlc. 

RashcK may oeciir but arc Dot oommoD, The typical temperature curve is of a siddlu-baek shape, the romisKion 
being alight, moderate or deep. SometiniBa there is- complete remisaioo to normal before the terminiil rise. There 
is also n type of case showing a eoQtinaed typhoid-like cotrc and, aa there ia asually a terminal tiae, cases coming 
late imdcr oheerration are apt to be confusiog. 



' Bolierts. J. K., and Bhandarfcur, B. S. P. B. (Pebrnary 15th, 1908), " Preliminary Note on the Eiistence 
of an Atut*; TuljcrcnluuB Fever in India which has been confu-Ejcil with Contiauons and Bemittent Fovch." 
liHtiih Me'Cisai JuHfii»l, p. 377. 
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The uaTDe iadicate» the 'OBtlal dnfAtLoQ, Fivm 4 to 8 Haja SGema to be the limit. The convalesceooG is rapid Pct^s — 
And relapse* do not seem to ipccur. cvntii 

The differentiftl leucocyte count ahova a i^naiderable reduction io the percentage of the polfnucle&n with & 
corceapOJtding increase in those of the lymphoc^rtiCii and large tDoiiomicEesin. The caiiM eecma to be a b&cillas 
which htwi be«a cultivated bom tbe blwd And resciubiiee tUwe ot ttts wli groap of orgiiniaius. It differs, huwuver, 
trora B. typ/uisita und ^aratyph^sm. The iL^gSotiiiatloiL teat waa positive up to 1 iij 40, but the renction was oot 
autficlent); conataot to furaiiih a tulinblo diagnostic method. 

Salicylate of soda and bellAdonuA neemcd to he the must useful drugs. Qmiiiae oaly mode the headjicbe 
worse. No fAtai case is reported. 

The fever ia much cocimoaer ia ndalt males than ia females tn cbUdren, nud is much raror in outi'ves tluui ia 
Europeans. The differential dia^oata ia given, dengue being the great diffit'iilty. 

A» regards distributioa, it seems to occur principally on or nwr the sea-coftHt. 

Clayton' studied An outbreak of Seven Days' Fever among the men of A omiser 
temporarily quartered ashore in Bombay, The clinical eymptoois are carefully described 
aud aaggestive facta brought [orward to show that possibly the disease was transferred from 
sick to healthy through the medium of a suctorial iubeot. No orgaaism "was iouud in the 
blood, and exporLmental work was not conducted. 

Another fever described is thei Three Days' Fever of the hot season of Upper India, the 
cauBe of which i& unknown but m which there is a large oiononuolear incrsaBe. The 
temperature rises eharply and has a steady step-like decline, while headache and influenza- 
like pains seem to be the principal features. It is identical with the Chitral Fever described 
by McCarrison.* 

I have myself suffered in Khartoum from what was either an attatsfc of Seven Days' 
Pever or of Influenza. That it ia was probably the latter is indicated by the marked benefit 
derived from a full and early dose of opium in the form of Batley's fiolution, but I am bound 
to say the rapid and coaiplete convalescence after what was a short but severe and 
prostrating attack of pyrexia rather suggested this Seven Days' Fever, which, however, at 
that time had not been definitely diatinguished. 

There occurs also in Khartoum, more especially during the hot weather, a febrile 
condition of a few days' duration with indefinite symptoms of headache and malaise. In 
such cases I have been stru<;k by the increase in the number of blood-plates which one finds 
when stained films are examined. Massea of platelets aro visible usually along the edge or 
towards the ragged end of the film, though they also occur scattered through it. I am 
inclined to think there is some definite relation between this increase and the fever, but 
further observations are required, eBpeoially as regards the differential leucocyte count. 

Castetlani' has described cases of unclaseed fever in Ceylon which, on superficial 
examinatioD, may be taken for atypical forma of typhoid, paratyphoid, or malaria. The 
temperature is generally irregular ; pulse frequently very slow ; spleen not sensibly enlarged ; 
no roseola : slight intestinal symptoms ocoasiooally present ; Widal test constantly negative ; 
malarial parasites absent. The iitterosting bacteriological fiudiugs in these cases bave 
already been discussed under "Bacteriology " {page 12). 

Cropper* has described in Palestine a so-called Syrian Fever, which la generally 
quotidian or remittent in character, is accompanied by slight chills aud moro marked 
iweats, and ia aean most severely in young infanta who may have moderate enlargement of 
the spleen. In the red blood corpuscles the pale rods and melon -seed-shaped forme, known 
as Cropper's bodies, are louad (see pagee lll-llS). In this fever, quinine is distinctly of use, 
but prolonged treatment ia necessary. 

Wellman''^ has observed, in tropical Africa, a fever common in the dry season, of gradual 
evolution, long duration and characterised especially by persistent hyperpyrexia and a 
heavy mortality. Id one case he found a great number of short bacilli in the blood. 

^ Clajtoa, P. H. A. (June 15th, 1908), " A Cnntiibutloji to the Study oi SeveD-day Fevers ot th« todian 
Ports." Jviiriuil of Tropical .Wulu^ne and liifijiau. 

* McCarri3oa, It, (January, 1906), "The Three Days* Fever ol Chittal." /wdwm Medical QaxetU. p. 7, 
V&l. XLI. 

■ Gasteliaai, A. (Jaauary, 1D07), "NotcD o^u Cases ol Fever freqaently coafQunded with Typhoid and 
Malaria ia the Tropins." Joiirntd of ffyiti^im, p. I. Voh VII, 

* Cropper, J. tFebrusry, 1907), " Th* Malarial Fevers gl Palestine, and their Preventioo." Journal of the 
Sojiitil Iiutitate 0/ public licallh, Vol. XV., No. 2. 

* W-fllma-Q, P. 0. (1906), Arch, filr ScKiffi. und Trap. Hyg., t. X. 

* Article iiot oonnult«^ in the orlgiual. 
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Feveri— An JntereBtiog account of Miliary Fevor, or " Bweating Sickness, " is given in the 

cmttinutd Lancet of November 17th, 1906, whilo Scholz'* has recently reported an epidemic of this 

ourioQs <liHt?ase, the infection of which Cbanteniease suggeBta may be carried by the Unas of 

tield nitcp. Ho noticed that tho districts concomed had been overrun by these rodents and 

that many of tho patients exhibited flea bites. 

MoCowen* has deBcrJbijd very faUy a Bilious Typhus Relapsing Fevor, biit as this really 
BuuuiB tcj be a spBciuI and dofinitQ form of truo relapsing fevor it will bu ounBidered under 
thatr headitig. 

Bow'' has B paper on serum reactions in obscure, irregular, continued fevers in Indift 

which led him to believe that both the Bacillna eHteritt'Jr'x of Gaertoer and the Bacillus celt 
cuwwtftKi'jf, ospocially the latter, stand in causal relationship to some of these forms of illness. 
Indeed, in some measure ha anticipates the mote recent work of Rogers and Castellani. 

Tb« 8Ama point w&s. urged as regards Simple ContiDUod Fever even earlier by 
Caldwell,* who quotes the still earlier work of Buscb.'* At the same time, it must 
be rcttiemhereil that in 1902 the agglutination reaction in all its phases waa not so fully 
worked out as 19 now tho caae, and it seema desirable that definite evidonca ekould be 
obtained as to the role of If. coU in these obscure but common cases. 

Brief roferDnco may be tuftde to De Kort^'s papcr^' on Aniaas or Kaffir Milk-pox, which 
Be^nis to be SHial]-pox uiitigtkted by some und^benniDcd faotor or faclorB. It is not varioloid 
varicella, and is to be distinguished from what is kaowu as Infectious Disease in Laec&rs. 
It is quite possible that amongst coloured races true modified small-pos; occurs, and 
Colonel Hunter has told nie that he has frequently wondered how often some of the 
outbreaks of eo-oalled varicella in tho Sudan are really mild and [nodifled variola. 

The point iB one worthy of attention, albeit variola ia steadily diminiahiug owing to 
general ajid efficient vaccination. 

Filariasis. Low' has dealt with the unequal distribution of filariasis in the 
tropics. His researches were carried out in the West Indies, the distribution of F, nuctuma, 
F. de-marqnaii and J^. ^reiana being noted. Ho found that 

wberu there was tuuoh I'liiiical fliiiriiil dLieniic, elephnntumitii etc., tfien tho pergentnge ol ordioiiry bealthy 
people with embryos in their blood vrm high; where tbcte vraa littli; diaentic, thea tlio percentage wiis low, 
As rcgfirds F. uMtii.rnit, ho found that it» dislributiort in t.he varioun islniid!) wfta vtiy peculiar nnd mt*fe»t.uig, 
»ad racoids bis belief ItiHt there wns sometbiag' over and alxtvo the mere proseiice or absence of C./itiij/airf to 
ftsoouut foe the puculiadtioB ho eD<:^:>u£ite[cd. Much tho same an rcgnrrL^ diatrtbutioD was true of F, dcfinarqwH 
and F. perst-ajii, even though, ns be pniota out witli rL'gard to those piirrtsit(w> wc fvrc not on snch certflia gronnd, ns 
their proper intermCdiivte hostfi arc ilnknown, Hnle* the tick, Orii ithrniitrDU i^iiiidnitn, ad Wcllmnu believes, nets for 
the Ii»tt«r. Hence their irregiilur distribution uiM.y depend on thQ presence' or alMenec; o( th" intcniedJary. In n 
diGcossioa on thib pnpcr, Snmbon ijtated thiit he bulieved thai sevunl womis had been confounded ■aaAsr the Euimc 
Fifarui hanti-iftC. He snggesrtcd that hypcT-parasitistn Blight explain the abauice of &1ariiB Ertim certain rcgions. 
IJeipor con6rmcd Ijow'b statement m to the previvlcnec ol f", psrsln^m {i.f, the blunt-tailed eiubryos) in the blood 
of AlricKD unlive); in Ugaada imd ^, Africa, nud to the a>jucucc of the abarp-tniled cimbr^Dii (/*. Jhi-nm and 
^.lUKtuma). He poiatild out, however, that though Bhat-p-tnilcd embryos did not occur in Afri<:A m man th^y were 
pre§eQt in moaicys, and in thc*0 femimbled very cloeclj the embrytw of F. iiorf-umn found ia the W. Indies. He 
nh^o meotioEicd that di^tribation could not he determined on larviil tana^ nlguc. 

Sftndwith htAted thfit filariiisie vrm not an eiXtECmely colnmon diseast in Lower Egypt, and that neither he nor 
anyone else in all probability could spuaJc aa ta its incidence amongst Nnbians. He filso referred to Hnyw&rd's 
obeervAtioiifi, who examined 4Q0 ptitii^ntid ia the hoapital at Fort Said and fouod that 15 per ceat. of them weie 
infected. ManBon aafced why it shonld be that in countricfl where C. f/tti/fttn^ waa eqoalljr prevalent the diseaae 
it produced wa» very common iu one, and in aoothei it was very rare ? He believed that if a satisfactory atuwer 
could be fonnd, the mfians to eoiinteraet the pathogeaic influence of the Gloria would be also forth coming. He further 
dJBCusMd the qutxtion of repeated rc-inf-ectiood aad the remnrkable foot that the propagation of the til&ria was 
restricted in some way or other. He had obtained no e«detiee of hyper-paraai-tiiain and thong-ht there nniBt bo 
«ome other explaoation. He alw discussed the relation of filariasis to etephantiaais and the fact invntioil^ IjJ 



' Soholz. Zeit. /, mii%. Med. Vol. LIK., Ko8. 5, 6. 

' McCowen, W. T. (October, 1906), " Bilipiw Relapsing Fever," J>vdv<n .Vrdic-l enjcHt, p, 397. Vol, XLI. 

* Row, R, (Au^nst. 190,^), "Obscure, Irrcpnlnr, Continued Te vera of the Typhoid Group, and their Probable 
Relation with different Hpecien of Bat^illi of the Typho-Coli Race-" IiviH-iit Mciicnl (Mzfltr, p. Ti'l, Vol. XL. 

* Caldwell, R. (Fobruary, 19CH), "Simple Continned Fctct: It« Oanae and Pievention." Journal of SUtU 
Mcdicim, p. 103, Vol. XII. 

* Bunch. P. C. (May Slet-, 1902). jVew Vor/s Madvsnt Journal. 

' De Kort^, W, E, (May 7th, 1004], " A mans or Kaffir Milk-poi." £«nc«(, p, 1273. Vol. I, 

'' Low, Q, C. (Febrnary 15th, 1909), " The Unaqnnl Distribution ol Filariasia in tho Tropica." Jeunutt af 
TropiciU Meilicinr: and H^'jwKt, p. 69, Vol. XI, 

■ Article act cooscltcd la the orJglnn), 



KHVTBW— TKOPICAL MKDICINK, ITC, 



71 



Low thftt iji fl <»niitfj whi^rc HlnriiuLH wmn prevnlcnt pntientii who were Ihe subjecl nf elophantiagia were T»Ttij 
affected, or nt all eTc:atiH Heldom showed cmbryow of the par.iyite in their l>Io<rd. Thiv, be tbiJUg'hL a titroiig proof 
tlut tbe pacaotte waa the caosQ at tho disea^a, mnmthiuL' ImviD^ liiippciipd to the subjects of <-lephn.ntmaia 
previoiwly, wliien they were actively iafBctud vrith flUriaa, which set up tht- eloph&atiaaia »nd imnfted the dcnth ol 
the parasite. 

Ill hif roply, Low fltntcd tlint thoa^b at) ^QphaotiiaflLs was nnt fitarial in oFigiQ tbe THst tanjority ot tcopinl 
CMtA weie due la this cahsc. He thotight the death of the parcat worm pins streptococcus might be the rcul 
^t<3<r. He had traced the dtiVQbpamnt of cl?pbnatiasis la BBrbndos. where theru wna uu mnljinii, from the initiikl 
fevcT nad AO-CHlled itguQ, throDg;h rocurniiit attacks of tytnphangitiif to the tmc olcpbniitinHin state. Enihryos, 
however, were not foiuid in tho blood o( tboae aubject to the Ijmpbnugititt nttack^ a ccrioua ffi-ct which, however, 
did Dot vitiate hia coacEusiona. 

Wellroan's suggestion, anticipated, howeverj in Bome moasure by FeldmaD^ has been 
mentionod. Ho' rGCorda work ou Ornitkodoroa moubata, in wbich tiok he fouiid what, he 
believed to be developmental forma of F. perstmu. He thinks that the cycle is probably 
direct;, from man to tick and from tick back to man. His osperiments wore carefully 
conducted and hia resulta appear more reliable than those of Peldiufln,^ who claimed that 
ticlts (species not stated) take up i*'. pers/au.* when suckitig infected blood, that the worms 
undergo a certain deTetopiuent in the ticks and pass out with bh« Bgga, being d^ipoaited in 
rip6 bananas. These are ingcisted and tho filBria. bore their wiky into the tissues of the 
aodoiuiDal cavity and assuma the adult form, VVelbnaQ was unable to confirm these 
observations and points out certain fallacies in thoiu. one being that microscopic nematodes 
occur naturally in bananas. 

Several recent papers deal with the development of filarim in niosquitoeB. Thus 
Lebredo' worked at the metamorphoais of filaria in the body of Oule:e pipi'ena. The paper 
goes minutely into details, and only portions need be quoted. Having traced the etnbryo 
from the blood to the stomaoh and then to the thorax of the mosquito, ha finds 6ha.t the 
embryo rests in the thorax and goes through the following transformations: — 

faj Karrowiug and iuvagiiuitiou of the tail. 

(b) IiiVRginfltttja contiDQfR nnii tha cmbiyQ growa shorter and wider, 

(e) Widening aad Bhortening eontinao sind the invagiiuttt^d portion foruui a hpilinc appcudix. 

(d) Period of growth fttid foriaiitioa of the three lobea (at cimdiil end). He fnrthuc BtatuK;. " It hjippons 
txmietiiiica, thong-h mrcly, that when the tiinrLn ri^chcA ibi nuiximam siac, nnd gtarts on ita ymy to thi; bend, it nuty 
DLiatnkc the route, and wander townrds thy Miidul estietiLity, The worm, bowijver, will »lwsy* keep in the fi*tty 
tiiBue, and ■close to the chittnoa& coveriEg-. Tbi^se utray worms nil proKotd from the thornx. I have ncvei mot 
with il singli! Ombrjo andctgoiDg the process of mcttioiorphottis iit any othCr structure thAD thu thonlHliiC mnStJes." 

The characters which lead one to the eoncluaion that the filaria has completed its cycle 
of development in the moaquito arc stated to be : — 

1. The arrivnl in the I&hiDm. 

2. Complete devetopmeut ot tho three caudal lobes. 

3. ActiTe motilitj. 

Soveral other points are emphasised ;' — 

(1.) Wbcu q mosquito U-Dn iuto thy water, if its cutiole be prewsrved, the fll«riw it biaj oontnin uro luwblQ 
to escape, uni perir^h by imbibition of wAter within a period of 34 hoar», (II.) The tilnrin docn not piMs from tho 
living moi^iiitb in the uct ft Htictiob of wiit'i:r or t^uj^.ir. Thid nkther tuiidi to gbow IhAt it is Dot likely to pan 
iato bnaaQ.ia. latere^tiag cirerimcats on the ciit of tbe filnria fronj the probuwits are fireorded. Tbey lead to 
the oonclueion that the beat in bum&ii btood k a Inctur In detcrmiiiiug the exit of the tUaria at the inomcat of 
the tnomjaito bititig. 

The author also concludes that only a series of accldenta could bring tho filaria to tho 
human storaach as in the suggested imbibition of water. 

The pag@ on Histological Techtiiquo is oertaiu to be found useful, and I transcribe 

it in toto : — 

For stadying the diitiibution of the lilarisB in the body of tho moi«i|mtn, Bectioas are best u»od. 

Od the other haud, if wc vririh to follow the eyiili: of dcvelupmnat of the paraoitfi, of il^ dimenaioru and 
litructuie, we must dhecct the infected mosquitoes, 

Tethniqiv: for tht prsparatioii of sections — 

1. The live laosijiuto is pUoed in ntw)]nt« alcohol. In thia nmtuier the penetration necettoiy for flxattoti and 
debydtatiop is obtained. Dumtiou 24 hotarx. 



ftmtin 



' Wellawn, F, C. [Jnly 20th. 1907), "Preliminary Note on Borne Bodies Found in Tici»— Ornithodoros 
moubata — Fed on Blcod oontiiiiuii^ Etnbryue of Fllarin," British Medical Jfninia.!, p. 142, 

* Feldnmri {April l&th, 1905), " On Fihtrin Pentan§ in the Bukota Diatrict." JourrMi of Tnpiiat MedUfiwi, 
p, 12S, Vol. VJU. 

* I^breda, M. 0. (Mfty, I90A), " Metftmorphoais of FUarin in the Body of the Muequito (Outa Pt^itHiJ." 
Jminuil of Infeeliatte Dwaets, Snppl., No. 1, p. 333. 
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FilnT iw ri f — 2- RcqidtbI of wings xnd legs in the same liquid, in a watch-^IaM. 

eonlinaeil 3, Slqual parts al Fkbaolntc ulcobol nnd ether, 24 houra. 

4. Weak solutioa at wlloidin, 24 liuuis. 

6, Thick uoUaidin, 24 houra. 

6, Bfoimting on block. 

7. ClilorolDtm, 20 minutjis, 

$, Eighty pcE cent, ftlcotiol uotil ready to cnt. 

The «^tioiia were alwa^ stain&d id Bobmer'ti htettiAtoxylin, followed ia MMe fiftue by OMin and ld otben hy 
Tiin Qieson'ii solution. 

The living insect ii plnccd in 6. teat-tube with a BmAll nmount oi witter, And is shaken nntil the wings become 
wilt, aud the insect Soats on the water. Tbe liquid u poured into a watch'glasa, where the \eg» And wings are 
pnUed o3 by meaiii! of forceps. 

The farther dissection should be made in the following order:— 

DlasGction uf the uhdooicD upon a Blidc, couatnQtly irrigating the mt^iuito with diatiUed water or weak stilt 
solution. After dissection plara undtr mkniwrnpe aud determine by tuediutn power whether thdrc are nnv filsjim, 
The hehd and thorax arc tnimifurrod to another ^ilido. Here the chitin is broVen near the ucck, and the hciid ia 

traii^t^rred to aaothor slid?. E^uh purt ii^ tliui^ dii<s?vted iH-'parat«ly, and we nre n-ble to dutMiiqiue the l^icalifULUon 
of the ptirfL^ites. If the latter be well ftdvanced in their development, tbej ptuh their way out through the 
opeuiii^'H iii:idc Lu the cLitinoiui' covering at the time of dijMcction. 

If we wteb to preaerv^ the specloieaa, the fll&ri«, if they are large caongb. are trs.iufuiT«d fnjtn place to place 
upon the Blide, ana repeatedlj washed, while we clean and TenioTe all detritua of the body of the moAqnito from 
the- nlide. Wo Dnnllj udd a drop of ntisture of water, glycerin and fonoalin, and the preparation ia covered and 
etfineatcd. SucJi prcpnnttloiu may be studied with the immcratDn lens. 

When the iilariee ore too amall to be i^lated, it ia beat to leaTc them in the oiidst of the detritns, and to Mdin 
them as follows :— 

1. Allow thorn to dry on the alidfl, 

2. Fii with 95 per cent, atophol, 1 to 2 minutee, 

3. Place in watur a (cw minuted. 

4. Bohmer's hipmatwiylio, 1, 2 or 3 minutes, ooconling to the inteoaity ot the etnin deeired. 
&. Vf&ah in running water, 3 to S minute*. 

6. Watery -01 p&t cettt. solution of eoAin, J to 1 inioatc. 

7. Wast in M poi cent- alcohol, 
6. Dry with paper. 
9. Oil of clovea, 3 to 3 minutes. 

10. Xjlol. 

11, BalBftm. 

The aboTs toctinique may appear oooiplicated, but it may be carried through in 6 to lO minutes. Witboat 
stoiiiing. the filurito, when tbey ore too small or too f<;w, may escape obaervatiO'ti. 

The diitscction above described ia not a careful direction of the insect, but should be couaidcred ratbcr as a 
ConiBC fmgmt!utai,iQn into sections aa follows: — The stomach, intestine and ovaries is oue piece; the tboq^ciu 
muscle in four or more buudlca; and tho hokd aod mouth parta. Care should be exercised oot to Lose a Bingle 
fnLgnaent. 

A soniew)i&t siinilftr ptLpet ia that by Aehburu ftod Craig' on the de-v^lopinetit of & 
human blood filariaF,j"ft-i/ippiWn«ie in G.fatigang, They sumaiariae the change's as follows : — 

In from 14 to 13 days the development is complete and the filaria bas passed into the labium of tbe 
mosquito ; the <vhQath of the embryo ia loat in tbe Htamaeh and the worm penetrates the Btoraacb wall and reacbca 
the muscles of tbe thorax where iBost of tbe developmCatal cbangea oCcUr ; during tbia period of time tbe filariA 
h4s inoreiued in length from. 0-32 milliiucter to as muub aa 2-20 millimett-r;, and ia breadth from 0'0CI65 to 
O-O8 D^llimeter ; it bu developed u ^veil-marked intextioal canal, divided into cenophagus and intestine, a «rell- 
defined anna and three papilln which are situated at the end of the tail ; the muuth appears to be simply a 
circular cavity baring oo distinct lijM. Developmcot, so Ear as the morphology of the worm indicates, appears to- 
be complete at about the elcventb day, tbe only cbaugex occiuriog aft^ that being a lengthening and narrowtrig 
of tbe fliiiriiL, which enables it ta enter the labium of the mosquito. ^. jihiiippinciiaia does not acem to be 
pathogenic. 

Fiilldbott)^ has conducted aa able research oq the transmUsion of Filaria iramitig of the 
dog by certain mosquitoes, notably AnopMeB inacrdipeymif and Slegomi/iu calGpits. He has 
shown the important inflnence of hamiaity and temperature on the act of transference c£ 



' Aahbum, P. M., and Craig, C F. (Itlarch, 190?), " Observations upon Filaria philipj/iiuauis Development 
tu tbo MHWqiilto." PAiiippinf Juumal 0/ Scititce, p. 1, Vol. II. 

= Fiillebofji (1907), " Uebertragung von FiUrieakmiikheit«& dorch Miickea." Arth. f. Sek. «., Tri>p. Egy^ 
t. XI., No. 'JU. 
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the filaria from the mosquito to the dog, and has devised ingenious experimenta for hie 
prelimiuary inveatigations. 

Smith' has recorded from Si&rra Leone the presence of two motile wormB, apparently 
neitiatoida, aqd resembling developing filaria embryos, in the thorax of a mosquito, which 
appeared to he a non-blood sucker. This latter fact, however, required oonfiruiatiou, and I 
cao find no further reference to the aubjeot. 

Observations by Billet^* appear to show a more or less close genetic relationship 
between F. loo. and F. diuma, while au interesting case of P, loa iniection ia described by 
Livon and PL^naud,'* of Marseille*, wherein the ujicrofilaria were found in tb© Mood, urine 
and saliva, and where there was a marked eoainophiha (55 to 70 per cent,). 

Ward has studied F, loa in North Amerioa, He mentions all the oaaea on record and 
gives a, very full and complete bibliography. 

The geographical distribution of F. loa is given and the statement made that the West 
Coast of Africa is the proper home of the parasite. Strong recent evidence of the relation 
of the parasite to Calabar Bwalliiigs is cited. Ziemann is quoted as finding the embryos 
in the swellings, but he believes that the latter are due to F. p^rstans, which he regards 

as the embryonic F, loa, while F. diumu. (ho says) does not dlUer from F, hancroJU. 

Ward suggests that the swellings may be due to the discharge of waste materials of a 
toxio nature. 

Several new facts have accaintilated regarding filariasis in animals. These will be 
found detailed under the heading " Veterinary Diseases " (jiot/e 217J. 

Nuttall* has published notes for the preservation of filaria intended to bo sent for 
identification or study. These are as follows : — 

EuD&vos IS THE Blood 

1. Drop blixid ia a wlutiOD of 1 in 4000 pOrChloridQ of mercmy in 8 per cent. Baline. Mix by sliftldn^, cork 
and send wittout mare iidg. 

2. Drop blood into solution of iodine tiddcd to S per oeat, saline, in qnsmtit; dufficieut to give tb« aaliae a 
pale shert^ colour. Mix, cork aad scud. 

3. Drop blood into 10 per cent. l*oitiiig fomulia solatioa, allow Bedimentation to tAke place, then decauit mid 
preserve ia 6 por cent, foritmlin. 

4. M&ke blood nmeafs on cover glmises, dry, pack them back to back, surround with thio paper [paraffined 
loetter), put into smiill box into which paraiEn, molting nfi not too high a temperature, say 50" to 60" C, has beea 
poiifcd. Now pour ia freah melted paraf&n so tbjit tbo cover glares lie in n, block of pnra^n, 

^ota, — I hnve deviaed this method in thi? hope that it will work with tllnu collected iu the tropica, eicludin^ 
their growing mouldy and alteriog with regard bo stains. 

Adclt FtI.ABt« 

1- Place wornw ia sqiuratcd percbloride of iiieFcury for 24 houra, tben rinse with water for 30 mlanbs and 
place in 70 per cent, spirit to which a little ii>diuo hitn bueu added, bo as to ^iro it a nharrj colour, Cork and 
aend. 

2. Flaoe wonua in dlah, poor oa boiling Batoratcd perchlorids, riase aa betoio and atgro ia iodinlwd 70 per 

cent, alcohol, 

3. Drop worms direct into 4 p«r (itent. formaliit In 3 per cent. sbIidg ; oork and send. 
The different methods c»q be iised according to the coHTenieaoe ol the Worker, 

Low* gives the following method for making permanent preparatioDs of filarial embryoa. 
Spread a large drop of blood as a film on a fllide and allow to dry. Place in water till all 
the red eolonr of the blood disappears and then apply a few di-opa of fuchain, methylene blue 
or hffitnatoKylin for a few minutes. Wash again in water, dry and mount in Canada balsam. 

O'Brien'^' mentions two cases in which atoxyl, given intravenously, caused the embryos 
of F. nociurua to disappear from the blood. He administered from 5 to 40 minims of a 
5 per cent, solution, continuing the treatment in one instance for about two months. 

* SmJtb, P. CMay let, 1905), " The Dcvelopmeat qI Filariffi in tho Moequito." Jtwnal of Tivpieal Uadicin^ 
p. 140, Vol. vin. 

• Billet. A.. C, R. Soc. Biol., t. LXI.. p, 507, 

' Livon, J., and Pinaud, December Ist, 1906, C. R. Sue, Biol. 

* Nuttall, Q. H, P. (October, 1904). " Directioos for Preaorriiig FilariEe." litdian Sfadual OaxtCU, p. 391, 
Vol. XXXIX. 

• Low, Q. 0. (Pebruarv 16tb. 1903)^ " Method of Mounting Specimcoa o( Bilhnraia Eggs, Piiarial Embrytit, 
and 3iQn]l Worms of Any ELLnd." Jirurnal of Tropical Meditine, p. 67, Vol. V. 

" O'Eriien, B. A. [Mm 16th, 1906), " The Admiaistttitdoti of AtoKyl ElndoTeiiouftly in Pilariaaia." Journal af 
Tropieai Jfedieiiu and Hygiene. 

' Article not consalted ia the origixial. 
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Filniasis— Personally I cannot aay much Eibpub filariasia in the Sudaq. The only Blaria I have 

conlwuid found in human blood id tbi^ country was F, ff-rgtafis, and that In a. Ugandeao at Taulikia. 
In the oaly case of elephaatiaais whose blood X examined &t uight I failed to tind embryos. 
Neithor have I found them in the blood of monkoy::! (Cercopitkecus), Elephaatiaais doss 
occur, but is apparently not a couimon disease. Singer' records that in South-Weatern 
Abya&iuia elephantiasis occurs, but ia rare. Ensor has recently reported filariaais to be 
common in the southern Bahr-El-Ghazal Province of the Saclan. 

QhUx faiiifaM is common all over the Northern Sudan and occurs also in large numbers 
on the Upper White Nile, but in these southern territories ManaOKia imifnTHua is more likely 
to play the part of a filaria vector. A great deal of useful information could he obtained 
by the ^yatematie exaininatioD of blooda at nigbl in the various hospitals. Bo far as I know 
nothing has been done in this direction. lb would entail hard wOrk Lo sUch a trying 
cliiBftte, but during the winter months the examiDationg could be made without very rnuch 
discomfort or fatigue. It would seem advisablo, in the case of elephantiasis patients 
brought in for operation, to enforce che UBe of a moaquito net at night, aa where 0. fatiijans 
or M. uniffjrmii are present the disease might be transferred from the sick to the healthy. 

The question of infection with Fila-na mediwnsts is considered under the heading 
"Guinea Worm" (jiago 83J. 

Filters. An important practical paper of recent date ia that by Bulloch, Craw and 
Atkin- on the relative efficacy of the Doulton, Berkofeld and Brownlow filters. An 
investigation such as they oonducted was urgently t'equired, for doubt had been thrown on 
the efficacy of the Borkefeld filter, despite the sbatementB of Woodhoad and Cartwright 
Wood. The Ut^r investigators conclude that — 

Of all tbc tilters toeted, the Doulton Altera alone uniformlj' prevented tbe direct tmosmisaion of micro- 
oi^nisDis ; the Ilcrkefuld tlltQrn s|] permitt«:d diroct trans mivikjn, with oQu ii:st!i:pti!oii, niid nil ttiQ Sliick »ad 
Brownlgw filtcts g«vc coQtsmiiiBted filtnttes imm<jdiBt-ely, Id the case of tbc iJt^rkcfvld filtecs »nd the Slncfc Jiud 
Browiilow lilters tLe ^rma pAwed through within 15 minutes from the uomincncetDcut of liltratioo, whercns f^cvcn 
out o£ ti-ii Ekjuttoii Sltem withheld the orgiuiisms and gaiYe itcriltr filtnitcw for four dnjs and ia throe coses, for 
longur periods. As tbote teats were made with a water preanire VArying from buio to 3'2'5 lb. per square inch, 
oftea iu n few eti<x>Ild.>^ tho above exaauotttioQ appuars to us to bo not oaly iiercru but a.lso uouulusire. 

Craw has a supplementary paper on the grain of filters and the growth of bacteria 
through them, and brings out some interesting points. He finds that the size of pore ia very 
small in the Doulton filter, relatively groater in the Pasteur-Chauiberland, very muan 
greater iu tbe Berkefeld, and in the case of the Slack and Brownlow filter the pores are of 
striking magnitude. These points are very well brought out in a aeries of photographs. 

He conoludes that the grain of a filter is a very important, if not the most important, 
faotor in governing the growth of bacteria through the filter mass, and that tn tho filtration 
of fluids containing colloidal substances, suspended natter or micro-organisms, the ohonijoal 
nature of the filter mass will he eliminated very rapidly as a factor in the efliciency of the 
filter owing to the formation of a coating of foreign matQtria.l, derived from the fluid, over the 
ohetnically ttctivQ snrface. 

As regards water fillration on a large scale, much valuable information will be found in 
Hazen'a work,* which ia far too little known on the eftstern side of the Atlantic. A short 
TvsuMti of the subject, oomparing the English sand filter with the American mechanical filter, 
ia given by Bobinson.'' As he points out, the latter, where a chemical precipitant is 
employed, are specmlly appUoable to very turbid and muddy waters. The elBcienoy of the 
meohanieal Altera depends entirely on the use of coagulants, hence the value of a paper by 
Whipple and Longley^ on the necessity of using basic and not neutral alum in mechanical 
filtration. With neutral alum the bacterial efficiency was only 95-5 per cent., while with 
basic alum 98-4 per cent, was obtained. As a result they contend that specifications for 
filter alum should always require that there shall bo a substantial excess of aluminti, that ia, 



■ Singer. C. (Jnuojirj 16tli, 1905), ■" Notes on CaBea met with io South- Western AbyBsiuin in M»rch, 1904," 
Jaurnrtl of Tropical Malieint, p. 17, Vol, VIII. 

» Bulliach, W,, Chiw, J. A., and Atkin, E. 0. (JanuAry, 1908), "On the ReUtivc Efficacy of the Doulton, 
Bt!Ekcfeld and Brownlow Filters." Jonmitl vf Ili/gifne, p. 63, Vol. 7111. 

» Haaen, AUen, ■'Tho Filtration of PuliUc Wiitef Soppli-es." New York, 1903. 

• Hobimon, W. J. (September 15th, 1906), " Artifloial Puriacatioa ol Water Supplies." Britiah Mtdieal 
Jaamal, p. C23, Vol. 11. 

* Whipple, a. C.| and Longley, p, F. fFfthPuaryi tfloe), " li^perionoe with the Uee of ft Koa-bftuc Mam in 
Cooacctiua with Ueahaoicul Filtntion." Joaraitl nf Ij^/edioua IUhcoa/s, Snppl., p^ 1G6, Vol. III. 
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that the alum shall be diBtinotily baaic. This is uaually so in any case when the available Filt 
alumina exceeds 17'5 per cent. The following ia the typo of specification recommended i-^ wwll 

Tbe baisic salpliaUi of nlamiaii uhnll be ga/unLntCtici tu coutaiu 17 pir uutit. of nlumimt [Al^ Oj,), Eolablu in 
wnti!!r, niid of this amonnt »t ]tiaet ^ per cent, shall bo in cscch of tlin Biuotint theorctlcAlly TtaceaBory to cumbtnc 
witb the »Dlpbaric ftcid present, it sball not contiiin more thnu O'l per i«nt. of matter iuiioliible in w&tor, and it 
sii»U be praotioilly free o( etiipe aod dibm of all kiads. It Ebntl not icontiiia mgro thiio 0'5 per cent, of iron 
{F«j O,), and the in>u shall be preferftbly in the fernius ■^te.tA. The ftlum ahall be crnahcd to piec<w of such ft sizfl 
that they will paw Ihroagb a ring three inches in diameter. 

U bidd'CrB ao deeire, they may bid en a product ucDtaining n Iftrgc amount o' saloble nlnmLcin, stating, bow«ver, 
the amoaut which tbey guaraotce. The ivddJtLoo&l stEGu^h will b« taken inui aocoimt la dedding whore to place 
the order. 

Mentioo may be luadG of closed Gaody filters, spocially adapted for waters containing 
iroQ ; aad the Bell filters, which seoin to be au adaptation of the American mechanioal filter, 
are closed, appear to be efBcicnt bacteriologically, are easily cleaned, and are likely to have 
a future before them aB they are not very expensive. 

Smith' deals with modem methods of water filtration, ooasLdoring firat the sand 
fi-lter used both id the old manner and along with the " Howard " process, which oonaistB 
in runaing on to the surface of the filter a strong solutiou of aluuiiuium sulphate at the 
beginning of every filtering poriod, thus iuduoing a rapid formation of the Bo-callcd vital 
layer. He alao notes tho spreading of the raw water over the filter bed by means of a 
revolving sprinkler — a reeeut inuovation. Secondly, he deticrihes raecbauicaL tiltere, 
distinguishing four chief types — the Jewell, the Boll, the patent open and pressure filters 
of Reeves, containing quartz crystals, and the Candy filler. A warning ia issued against tlie 
use of any of thbSG types without duB precautions as to skilled oversight, etc. It is adviBublo 
that such filters should be tested with tho water which it is proposed to purify. 

Ab regards the qu^atioa of doineetic and public filters in Khartoum, sse " Sanitary 
Notes '■ (Third Report). 

Flies. Under this heading a fsw papers will be noticed dealing not only with biting 
flios but with those flios whic^h from their Blthy feeding habits may carry diaeasQ germs. 

Austen^ deals with tho house-fly and oertatn allied species as disseminators of ontorio 
fever among troops in the field. He quotes Major Bmich, who aaya ; — 

»D old idea of mme Aagb-Iudiau sargcoas w»h thtit dysoiit^^ry could be (i^iigliit by uiiai; the same Intxinc as h 
dyaenttiry patiiiut, There Diny bo awuutbiug iu thiri. h,ipi!riinent3 ua iiuimftiri hji.v<; abowii tbiit the dLscuse caa be 
fnocuIiitM per rectum. The nbiipiikiiis fly luuy, tbortforu, bo a dysuntory iucubator in cpcu oamp Intrinee. 

Eofcerio fever may possibly be conveyed in a similar manner, and Austen observes that 
uaby caKes of intestinal myiasis due to the larvse of fiios belonging to the genus Bomalomyia 
(11. aijiiciilariv, Linn., and i:icalaris, Fabr.), are probably to be traced to the parent flies 
having oviposited oq the anus when the patient has been using some country privy where 
tbesu flies are common. He then proceeds to deBcribe the aharaoteristics, life-history and 
general bionomics of the commonest la trine- haunting flies, ospucially as regards South Africa. 
He notes that ilomalomt/ia cauiailtins is very ofteu miataken for Mmca dtmiettica, the true 
house-fly, but it ia smaller, narrower, and tho fourth vein runs straight to the tip of the 
wing instead of being bent up at an angle as in Musca. It is often called a " young house- 
fly " by those who do not know that the larval stage is the period of growth in iusects and 
that no inseot growa. Id the true sense of the word, after attaining th& perfect state. 

After dealing in detail with the house-fly, Austen mentions two other filth carriers, 
the plum-coloured or metallic-green or bluish- gi'een PijciimQwa flies. P. uiargiuai*) and 
P. chlurophij^ti. which also breed in decaying animal and oxcrementitious matter and 
accordingly haunt latrines. 

Methods of preventing the access of Uiea to latrine treaobes are given and a suggestion 
made, that Ught metal uovcl's, provided at regular intervals with apertures, closed by spring 
flaps which could be actuated by the feet of the users, [night prove useful, especially if 
combined witb the discharge into the trench of some such fluid as kerosine or crude creolln 
in solution. 



' Smith, W. R. (Mjiy, 1908), " Modem Methods of Water Pittratioil." Journal of thr Roynl InaOttUe i/ 
Pubiie HmUh, Vol. XVI., No. 5. 

' Aii>:ituD, K. E. [JuDe, 1904}, " The HousQ-Ply and Certain AUicd Spociea as Dii«eauiuiton of Entoiic Fever 
Amoug TroopB in the PiolU." Journal o/ iA* lio^al AriAy Medical t'orps, p. 651. 
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A very excellent paper on House-FUes is that by Howflrd.^ He deals with all the flies 

eoxtintial which invade houses m the United States, mentioning Munc^ doiAettica, Stttraoxyt luilcitrans, 

Pcllenia nulig (the cluster fly), Mmcina ftahidans, a stable fly exactly like the common 

hou5e-fly, and three species of so-called blue-bottle fly, namely, Callipkora erytkrocepbala, 

the blow-tty, the smal! blue-bottle fly, Pkormia temen'^'X, and the green LncClia aeaar. 

HuTiialomyia eamGularis and Hoinal&m^ia brems also rectiive attention, as doea the small, 
jet-black window fly, Scenopinus fenentraliB, which breeds in the duat under earpefca. The 
small and slender Septie viatacea, often seen on window-panes, ia also mentioned and figured. 

The chief natural enemies of the houae-fly are detailed. These are the house centipede, 
ft small reddish tnite and, in its larval stage, bymenopterous parasites and predatory beetles. 
Sinp^isina innscse, however, a form of fungus, is its principal destroyer, bUt it8 ftction ift more 
than counterbalanced by the rapidity of development of the fly, 

Bemedial and preventive measureB as regards the breeding of house-flies are considered. 
Stable manure is their spQcial breeding-place, and experiments were tried with various 
Babstances. It was found that by spraying eight quarts of fresh horse manure with one 
pint of kerosene and afterwards washing down with one quart of water the manure was 
thoroughly rid of living maggots. Wbilo good results were obtained on a small Bcale, this 
method employed on an economical basis proved inadequate when applied to large quantitiea 
of manure. Chloride of lime also failed on a large scale and the best r6s.ulta were obtained 
by the preparation of a special receptacia for manure. A chamber tj feet by 8 feet was 
oonstructed with a door opening into the stable, and a window with a wire screen. In the 
outside wall of this building another door was placed. All manure was thrown into this 
chamber and each morning a shovelful of chloride of lime waa scattered over the fresh layer. 
After ten days or two weeks the manure was removed vi4 the outside door. 

House-flies also breed in human eserement andj as recently disoovered, in cow-dung. 
Howard mentions a French method for keeping them away from privies and cesspoolB. 
Residuum oil is used, two litres per superficial metre of the pit. This is uiiied with water, 
stirred with a stick, and thrown into the receptacle. Not only does this kill larvffi and 
prevent the entrance of flies, but it practically turns the cesspool into an an«robic tank. 

Finally, Howard quotes oertain U. 8. regulationa which might well be adopted with 
appropriate modifications in all towns :— 

All stalls in which aniioalH are kept shall hnvc the aarbice of ihs groiiud □ovarc'd with a water-t^bt 
floor. Evetj pctsoE occupyiBg & buitdiag where domcitii' animala nrc kept shall maiiitikiiL, in conaection 
thiirawitb, a bin or pit for the reeeption oE maQun;, and, pendiag the ieniovn.1 from tlie premises of the mniiure 
from tbe auinuil or animii]!!, ehall placo aacb maaaru ia said bin or pit. This bio ^lall be bo L-oautruL'ted aa Co 
oxolndo rain-waMr, and shdtl in ot.her respecta be water-tight, except as it may be conneyted with thfl public acwter. 
It shall be provided with a tiuibible covor and eoiutruvt^d go oe to prertiit the in^fress &ad cgr'esB of fl.ie8. No 
peiwD owniug a nUiMe Bh"ll keep any nyvnare or permit nay mimuro to bg kept in or upon auy portion t)1 ihg 
pruoiiaea other than the bin or pit cteaciibcd, nor shall he uUow any such bin or pit to ba ovar-ALIud ox iieedleaely 
uncovered. Horse ouinure may be kept tightly rannncd into well-covered barrelfl tor the purpose of rciooTftl in 
such harrebi. Etotj person keeping ULimure in any of the more denselj populated parte of the district sbaill cauau 
all ancb cnamLie to be removed from the premisca at least twice every wuek butwwu Jamj Ist and October 31et 
and Ht leant odcc orery week between November let and May 31st of the following year. No person ohall reuiove 
or trsasport any mannrc over any public highway in any of the more densely populated partd of the dietHct 
except in a tight vehicle which, i£ not eavloaod, niiLst be eSectoally covered with chqvr^, bo aa to jtmyiat the 
manure from being' dropped. No pereon Bhall deposit manure removed from the bins or pita within any of the 
more dconely popnlutcd parts of the district without a permit from the lienlth officer. Any pct^n vlolatiug Any 
of the proviaignij shall, qpon vonviciioQ tUereof, be pualabed by a Qne of not more than 40 dollare for ench offence. 

Freah proof of fliea as carriers of infection ia furnished by the work of Buchanan^ with 
3f. domestica and the bluo-bottle fly M. vomtioria. Ee describes the form and structure of 
the fly's tarsus and shows how well adapted it ia for carrying a large amount of infective 
material. He had positive results as regards transfereuce of specific germs and growth on 
media, with swine fever, ataphylocooqal abecess, pulmonary tuberculoais and anthrax. It 
was leas Bftsy to prove conveyanoe of infection in tbe case of enteric fever, but this also was 
Buccesgfully acccroptisbed, the culture medium employed being that of MacConkey as 
modilied by Grtinbaum and Home, 

Another useful paper ie that by Hewitt.' He believes that Hoinalomyia canitfdaris ia 
quite as guilty as if. domeatica in the dissemination of infectious diaea&o. He notes that in 

' Howard, L. 0. (September aiat, lfl06). United Statoa Dopt. of Agricnltare, Boroaa ol Entomiology Cir., 
No. 71. Revised Edition. 

* Bnchaaatt, R. M, (July SHh, 1907), "The Carriage of Infection ty riics." Lanat. p, il6. Vol, II. 
' Hewitt, C.Q. (December llth, t907J, "On the Bioaumicaol certain Calyptrate Muacidoe and their Economic 
SigoiScnocc, with Eapecial Hefer«iiQ» to Fliu^ litiixbitiag Houses." Journai ^f Seonvmie Biology, p- 79, Vol. II. 
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_ methoil to bring about its decrease would be the universal fttlojution of the Flies— 

WBtsr-oIoBet system and also tbe proper diapos&l of kitchen r$fu&o, emtit 

Newstead' has studied very fuUy the habits, life-cycle and breeding-place a of the 
common house-fly in Liverpool. The paper must be consulted for details but the ooncluRiona 
regarding breeding- pi aces and the preventive measures recommended maybe tabulated here. 

i, Tbe uhiut brcadJijig- places gf the ligtiac-fl/ ikre; — 
fttj St&ble middens containine (enneDtiiig maourc oi a mixtare ol this and cow-dung ; 
fb) Middena coDtAuiing femiciitiDg, spent hops; au-d 

(oj AahpiU contoiouig fenucatkig re^teblu mntter, or nbout 25 pet cent, of the total number erf pita 

examined. 

ii. Thnt coveicd m>bpit8 and middoiu were se badly infested m tboee whicb were open. 

iii. That house-flica breed in all temporaiy colln-tious of formeoliog niAtt«r. 

iv. That bonsc-fllea breed in rdativ«tly aniall numbers in ashpiU wh«r« nu fianDentation tnlies place. 

Y, That tbej do Dot breed in aabpita which, ure emptied nt short Jntervala, or in the patent biiu. 

vi. That the uec of diainfcctantij^ iit oahpita does not prevent the Hies bneding in sacb receptacles. 

Tij- That very dry or eiceawTely wet ashes or moist cow-dung does not hmrbonr them. 

Till, That the pre«ince of fowls (not duck» or gQese), which had free access to the atable middens, reduced 
the number of larrK and pap» to a very mnrkod extent. 

ix. That the life-cjcie of the Ay, in aU kinds of fermenting matemls, is reduced to the minimum period of 
tea to H dayg ; and that in tht absence- of such ftrtifioiRl beat the cycle may occupy n period of from three to five 
weeka or more, according to the tempentture of the cutsid^ air. 

s. That th* honfio-fliea do not depend entirely npon eieoMively warm weather for breeding purposes, 
thongh in bot seasonH they would breed much more mpidly in non-fermenting mnteriftls, and their numbers, under 
*nch cpnditioM, woTiJil b«! gfeatly incrcftsed, 

Ii honeo-fliM Are to be rednced Co a minicaum, I woidd aubmit the following snggcitioiis 

1. Thnt stoble manure and apenc hops should not be nllowcd to Accumulate iu (lie middensteadH dutine the 
month* of May to October inclusive, for a period of more than Be^en d&js. 

2. AI! middenatcnds iihonld bc tboron^fbly euiptt^ and cart-Fully swept at the period stated in 1. 

The pteoent system of partly emptying such receptacles should in all ejiBca Ije diBcontinuod, 

The walls of middenateada should also JiQ cemented over, or, failing this, the brickwork should bc sound taA 
well pointed. 

3. That all ashpits abould be emptied, during the aummer months, at int<i)rvnlfi of uot more than ten days. 

4. That the most utrennou.^ effort-s should be made to prevent children dcEfoejiting lo the oOUrt'S nnd 
paviagq$; or that thft pn.reul'? should be compelled to reniovQ such mntter immediAtfily ; nnd deEaeention in stable 
middens should be strictly forbidden. The danger lie^ in the ovcrwhelmiug iittmctiou wbicli auch fotcivl mntter 
baa ff>r house-fliea, irhich latter mfty aft^rmtrds uomc into diroi^t eontact with man or his foodstuffs. They mny, as 

Vedeer pnle it,"in a Tcry few minutes load themBelTes with dejections from a typhoid or dyscnti-ric 

patient not as yet sick enough to be in hospital or uoder obDorration, and enrry the poiwu w tnk^u up into the 
very midst of the food and water for ose at the next meal. There is no long, roundabout process involved." 

5. Ashpit refuse, which in any way tends to fermentU'tion, such as bedding, straw, old ra.g», paper, wAstc 
vegetables, dirty Itcdding: firom the " biitches" of pet nnimub, etc,, Ahould, if iJOMiUe, be disposed of by tenants, 
prefembiy by incinemtion, or be plated in a. Hepanitc reocptjiclc so that no fermentation eould take place. If such 
precautiooB were .idoptcd by householders, relativuly few boLisc-flies would breed in the ik^hpits, nnd the present 
system of emptying buch places at longer iutcrvalb ttaiin, say, four to But weeks, might be i^untlnued. 

6. The application of Paris Green (pgison) at the rate of 1 oi. to one giilion of water to either stadle 
manure or oabpit refuse will destroy 99 ^ sent, of tbe lorvte. Possibly a smaller percentage of Paris Qr«en might 
be employed with equally good resnlta. 

One per cent, of crude atoxyl in water kills 100 per uent. of fly larvie, 

The application of cither of these ({t]b<^taace^ might, however, lead to serious ComplieatiOQs, and it is Vfery 
doubtful whether they could bc employed with safety. Pnria Orecn, at a rati? of 1 to 3 uz. to 20 gallons of water, 
is uaed largely nA an insecticide for fruit posts, It does no harm to vei?etatiou when applied in nmnll iiimutities ; 
but cattle might be tempted to eat the dirty straw in manure which haA been treated with thk aubatance, and the 
resalts might prove fatul if large quantities were eaten. 

7. The use of swa-b-Iinda in all shops enntaininR food which attracts flice would, in my opinion, largely 
reduce the nuiober of fties in such plaoes during hot wujitber. Smiill fruiterers" and confectioners' shops, 45 a rule, 
are not shadcid by son-blimis, and iu their alecnee (lies literally swnnn on the articles opposed for sole. 

8. Tbe screening of middonsteada with line wire gauze would, nndoabtedly, prevent flie.'* from gaining 
acceee to DWDure, etc., but it is very donbtful if this method would meet with iiny marked succe?s. The gauso 
would rapidly oxidise, the fram-ework supportiug it would prclwbly warp, and nambers of flies wonld bc admitted 
whenever the tuceptacle was opened. ^^oreover, the erection of such a structure would prove a grtatt 
incoovenieiice and n hindrance kt the removal of the refoso. This, hofrevar, does not prejudice the possibility of 
erecting a good By-proof screen in the future. 



' Ncwstcjid, R. (February 2Mh, 1908), "On tbe Hnl'ite, Life-Cycle and Breeding -Places of the Common 
gnsc-Fly (Muaan dointatiea, LlauJ." Aunalt f^ Trapienf Afatkiiu niul Panun'Mogy, p. 507. Vol. L, No. 4. 
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Notes are added on Catliphnra erythrocephata, the " B!ow-fly," It feeds on the fceeeB of 
man to a greater esteut than the housB'fly, and is very partial to fruits of various kinds, 
hence it is very likely to be a vector of disease. _ 

Franklin' writes with Indian experience. He thinks that there the house-fly breeds iq^ 
great numbers in night-soil and not in the vicinity of cook-houses, which apparentLy only 
constitute its feeding grounds. He has made observations on these terrible pest&, owl 
midges, which, if conlirmed, are likely to be helpful, for he finds that the'sc so-called " moth- 
fl.iea " (in Khartoum they are always, though erroneously, termed aaiid-ilJe&), breed out in 
material taken from the neighbourhood of cook-houses, for example, what is found in the 
drain at the back of cook-houaea. He d&acribcs the larvuB and pupte, and imagines from 
some experiments, it would seem, that these tiny diptera can, like the house-fiy^ carry about 

■ exorementitious material. 
Another Indian paper is that by Major F. Smith, who draws attentJou to a very 
important matter as regards the tropics, namely, the breeding out of M. cnl-i&tiala and 
Anthmnyia tmi'trm in scattered deposits of human fiBces, and the oocurrenee of maggots of 
these flics /w f/te tfuil mid^r the fmeal masMcs. As the fuBces dry and crumble, the maggots bury 

I themselves in the earth, tiading a passage by way of cracks or the holea made by worms oc 
dung-beetles. They were found to take about 14 days to hatch out. fl 

Dog excrement waa also found to serve as a breeding-place for M. entisniaht, which, be it 
noted, haunts hoases and bo&pital wi^rds. Cow-dung and earth Under it harboured maggota 
of M, doi/ienliea and M. entmma.ia, while horse and donkey dung yielded larvje of M. domestic 
but did not aeeiii to be a very favourite breeding- ground, at least in dry weather. 

Experiments seemed to show that house-flies did not breed in ordinary ground 
distinguished from organic deposits. 

The question of ilius and their breeding-places, as regards Khartoum, will be disouBeedl 
under " Sanitary Notes." One need only note here that Major Smith's obaervationa apply 
to the Sudan as well as to India. They have been amply confirmed by Mr. King. 

■ Passing now to bittng-diea, we find a reference to the work of LegaiUon'-' on the life* 

hiatory of Taljunus quaijwjtiotaluif. This ia of special interest in view of King's work oi 
T. biguitatug in the Sudan. 

Tbo eggs are laid in bunches in places that may be either dry or moist, for instance, on 
the leaves of plants, and are at first white, but soon darken, As is ahready known, some 
larvBB may be aquatic and others terrestrial, while their habits are oarnivoroua. The eggs of 
the apecies under consideration hatched out in 14 days (in Juno), and are white and 
transparent. Thoy feed on dead prey and on organic detritus, and perhaps even on sluggish^B 
living animals. They can live under varied condicions of moistm-e and even in water. fl 

H One can only give some references to other papers or works on biting diptera. Thus 

"there is Austen's beautifully illustrated work on the British Blood-sucking Flies, while™ 
Bouvier has a good paper in the Aimales de Vlitstitut Paateur of 25th July, 1906. DudgeortB 
deals with the biting-flies of the West Coast and the Niger in the Journal of Trwpie^tl 
Medicine for Ist November, 1906, and 15th November, 190G, and Newstead with those of 
the Congo Free State in the AnnaU of Tropical Medicine aiul Pcbrtuitologt/ of iBt February, 
1907. (Series T.M., Vol. I., No. 1), 
H A German work by Grunberg ia entitled " Die Blutaaugenden Diptera," while a 

^rPrench paper by Surcouf, with coloured plates, occurs in the ArchiceK <le Fariwito'I.i'gie for 
lat August, 1907. (Tome XI.. No, B) 

Picard'* gives the distribution of the following apeclea of StomoTffe which are found in 
[Tropical Africa : S. caleitram. L. ; S. Koritgwenn^s, Gninberg ; H. himffardi, Picard ; 
inoniata, Griinberg; S. glnnca, Griinberg. 
[Thos«j interested in the dl^lribatiun of Taba&idte will find n list of those whtoh ocoiir in Angola given by 
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Wellmfin iu tlle J<m/-ri<W p/ Trainail Mr-Hriin ot:d //i/a^Wir for April IStli, 1908, p- 117, while Austt'D deals witb new 
AfricB-u Tain»oid« ia the AnnuU uiut Mmjasinf of ' N/tlurnl RiUorg, fur Manili, 1908. Iu lint BH-mt juunul 
Miss Rit-nrdo «onimt!uu«i a dotcriptive paper &n 30 now speciee from Africa find Madiigosuar, which is ifontiniiett 
and fwropleted in the April nnmber.J 

■ I'mnkliii, Q, D. [Septecibor, 1906), "S&iihj Obscrvatioiw on tha Breeding-Groand of the Commoa 
Hone«-^V. «nd a Dcscriptioa of n Specie* of Moth-Fly." hidiaiv Mciienl (iiuettf, p. 349, Vol. XLI. 

^ Lcgailion, A. (February 15th, 190C), " Em? Deposition and tlia Larva! IJte of tbe TaUoidw." Jvurnni 
Trapi^^ -tf-r.^Wfw, p. 53. Vol, IX. 

d Picatrt, F. (1907), "Bur q^ielquea Stotfloxyp de rAIriouc oroide Dtnlfl," Suil, Soe. Siiiitmot. de Frane 
^ «l, p. 313. 

* Arttcle not coiwulted in the original 
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Food. It is quite impoBslble to deal ia any detail with the mass of recent papers 
on this subject, We propose only to uieution & few which refer to food in the Tropics 
or to tinned tooda or to foods suitable for travel, as being luoat likely to be useful froiu 
a Sudanese ettindpoint. 

SinipBon' points out that the defect likely to he in the diet of a European in the Tropica 
is that it 13 too nitrogenous and fatty. This is due to the tendency to continue a diet 
suitable for a temperate climate. The result is that too much meat is taken, which places a 
strain on the excretory orjjans and causes disorder of the digestive functions. The oandition 
which ensues predisposes to Bunstrol^e. Animal food should he diiiitnished and a laora 
liberal allowance of vegetable food taken. The latter supplies the uecessary constifcuents in 
a lese etimulatiug form and one [Uore suited to a climate in which congestion of the abdominal 
TiBoera is specially apt to occur, In the Tropics, where the temperature is nearly as high 
and BOdetiineB higher than that of the body temperature, there is not the same necessity for 
fatty food as in colder chmatea, and the substitution of fruits and fariuaoeous Bubstances 
for oleaginous articles will not only be more grateful to the taste but will prevent intestinal 
disorders which, under the circumstances^ are likely to he produced by a diet which ia too 
fatty. It would be a mistake, however, to exclude meat altogether from the diet, and, in the 
case of special hard work out-doora, meat may be increased in the diet with advantage. 
Carbohydrates furnish energy with a moderatw production of internal heat, hence they are 
very raiuable in ths Tropics, espticiall^' indigenous aere^'ls such as maize, rice and the native 
lentils, BIS they eontaiu leea nitrogen, Sugar is excollent when energy is to be liberated 
rapidly with the least tax upon the digestive system, Simpson cites the ease of the debilitated 
oavahy horses in the Philippines which recovered health and energy when their coarse gi'asa 
or hay was sprinkled with utolassea or sweetened water. He also refers to the deficient 
nitrogen in the diet of the Hindoo, rice itself, though agreeable and digestible being de6cient 
in nourishment. In grain-eating populations starchy conatitaent& bulk too largely and 
require to be supplemented by a little animal food rich En oilj or seeds rich in albuuiinatea 
or oil, such as ground-mitB, or by adding other pulses less rich in oil and supplying the 
requisite amount of oil separately. 

Some useful notes are given on the decomposition of flesh and fish foods in the Tropica 
and the danger of such decomposed food giving rise to choleraic diarrhoea, while diat^aBcd 
meat and adidterationa of various kinds are also considered. 

A good little book is that by MacKnight,^ which gives lists of foods found in and suitable 
for the Tropics. It is a oareful compilation and useful for reference, 

EL gojio is a food which has been praised for use in warm climates. " lb is manufactured 
from different flours, including those obtained from wheat, maize, barley, white lupine, rye, 
obiok-peaa and beans. It is said, along with milk and eggs, to be aiuply sutBcient for 
uourishnient in the Tropics and is recommended as a ration for soldiers. 

Wiley* mentions the value of a fruit diet and draws attention to the fact that the 
prevailing characteristics of the natural food of the Tropic;^ is found in the excessive 
quantity of sugar which they contain, or, as in the case of casBava, of starch. The amount 
of protein is very small, and the amount of oil is. with the exception of the coooanut, not 
marked. On the whole it appears that the natural tropical food is one composed of a large 
escGsa of carbohydrates, in which sugar predominatea. A gradual change in dietary ia 
indicated when one takes up residence in a tropical climate. 

An excellent paper is that by Cantlie.^ He derides the erroneous belief that the natives 
of the Tropica and sub-Tropics live on rice, and points out that vegetable eaters, quite apart 
from the vegetarian faddists, are by no means confined to hot countrECS. He then considers 
the various kinds of food available in the Tropica, some of his remarks applying with 
particular force to the Sudan. He points out why beef is diflicuU to obtain and why, when 
obtained, it is often tough and unsavoury. He mentions that most Europeans eat more uieat 
(when they can get it) in the Tropics than at home. Some say this is because the climate 
is exhausting, and more strengthening food is required ; but the real reason, no doubt, is that 



' Siiupwu, W. J. CJtily IJith. I903)t " Tropical Hygiene." Jourm/ .// Tropical Medicine, p. 224, Vut. V. 

" MaoKoight, T. M., " Pood tor the Tropics," Lqndoa, 1904. 

" Reycft, S. (March 12th, 1904), " Pood in Wftrm Climntea." LaneH, p. ?39, Vol, 1. 

■ Wiloy, H, W. (Dewmlwr 3id, 1904), " Diet for tb<j Tropic*," QuotiHl iu Kptt. UrilMh Xetiieal Jonraal, p. 83. 

• Ciuitlic, J- (October 15th, 1906), "Food OBd Digeition in tbe Tropice." JouTJiai of JHpiVai Medicine, 
p. 312, Vol, IX. 



80 



BEVTKW — TROPICAL MBDrOINE, ETC, 



Food— the nntrttive quality of the beef aod mutton is inferior, and that more has to be taken to 

eanimvtd supply the bodily wants, thereby taxing the digestive organs, which in hot olimates are 
usually feeble, and bringing a train of gastric^ hepatic and intestinal troubles. As regards 
fowls, Et i3 stated that their nutritive value is relatively small and chicken is frequently 
difficult to digest. Moreover, the monotony of eating fowl day after day, and month after 
Qioatb, let the fowl be cooked in ever ao many ways, palls ■apon the appetite after a time, 
and digestion and cutritioa suffer. One may add here that thiB is still more true of pigeons, 
'wbiob form such a staple dish in Egypt and the Sudan. " Gurry," says CaatLie, " if properly 
made, rs a hygienic dish aud tbo condiments should be added by the consumer himself, or 
herself, at the table and not by the oook." The word " curry" really means sauGo, and the 
therapeutic use of pepper seems to be not so much as a stomachic tonio as an intestinal 
stimulant and chiefly as a stimulant to the large intestine. It is the large intestine that 
first flags in its duty in the case of natives of tropical countries, who are very subject to 
constipation owing to the atonic condition of the colon, a state of things often remedied by 
the use of black pepper, 

Alcohol. The natives of warm climates, both by their religion and their habits, shun 
alcohol. It is in no sonSrC a food, and Europeans in tropical countries would do well to 
avoid its use altogether, 

Spirits and beer in hot, moist climates are positively detrimental to health ; light wines, 
white or red, do least harm. Champagne, taken after excesBive fatigue, about sunset, is 
perhaps the safest form of alcoholic beverage. It should not be taken with meals, but only 
on reaching home after a fatiguing march, or long exposure fco wot. 

It la possible that in such a dry country aa the Northern Sudan alcohol is not so 
detrimental as in naoist regions if taken only after sunset, and many feel the better for an 
evening " nip." At the same time, tho evil etTocba of alcohol may be insidious ftnd raay not 
show themselves for years. On the whole, I am inclined to thiok that the total abstainer ia 
the more energetic and more healthy man here as elfiewhere iu tropical countries, but it is 
well not to be too dogmatic and to remember " what is one man's food is another's poison." 

Tea. " Pls 9, stomachic tonic," says CantUc, " and as a safe way of introducing fluid to 
the systein. tea would seem beneficent and hygienic." It was evidently introduced by the 
Chinese, owing to the calamities arising from drinking unboiled water. Deep well-water is 
almost unknown in China, and the shallow wells and streams are so apt to become polluted, 
owing to the habits of the Chinese, that experience dictated the necessity of boiling the 
■water. But boiled water being insipid, and the object of its being boiled not being evident 
to ignorant and thoughtless people, the water was " flavoured " by the leaves of the tea plant, 
a custom which has become widespread. It was, no doubt, for hygienic purposes tea was 
introduced, but the abuse of tea-drinking has brought many evils in its train. The Chinese 
drink tea after finishing their principal meal, and in fact as a drink at any time. They do 
not drink tea during their meal, but after the meal is finished. The pernicious system of 
drinking tea during a meal is one peculiar to British folk, aud the habit is fraught with 
many dyepeptie troubles. The best China tea, prepared by pouring boiling water over the 
leaves and iinmodiatoly pouring the water off the leaves, is a wholesome fluid, calculated to 
aid digestion, especially when taken after the meal is finished. Tea taken with animal 
food, be it eggs, fish, flesh or fowl, is a certain means of producing dyspepsia, for when the 
tea is " drawn " for a long time, and when the tea used h of an inferior quality— the 
method and material usual in Britain andl Australia — the tannic aotd of the decoction, 
uniting with the albumen of the animal tissues, produces a leather^' compound which no 
gastric juice, however potent, can penetrate and digest. Tea, used as the Chinese use it, is 
a hygienic drink ; as it is usuaUy used in Britain and by the British folk throughout the 
Empire it is detrimental to the public health. 

Coffee, Two or three mouthfuls of good coffee after a meal are an aid to digestion ; 
tak&a in quantity^breakfast-cupfuls — it is an impediment to digestion, aud, diluted with 
half milk ond taken with a ujeal of eggs, tish, fowl, or flesh, ia still more so. 

Ti^hacco. In moderation, and smoked soon after a meal, the deleterious effects of tobacco 
are infinitesimal. When indulged in to excess, say sis to eight cigars, or fifteen to twenty 
cigarettes, or 1 oz. of pipe tobacco, it is an injurious cardiac depressant. 

An interesting letter is that by Payn,' whose conclusions we quote, although he refers 
more to conditions suitable to cola than hot countries. Still, even in hot countries sugar is 



HETISW — TBOriOAt, UEVTCDfE. ETC. 



81 



of decided value as a producer of energy, and I have myseU felt benefited from takiog & 
liberal allowaace of sugar during the trying summer mQuth<), I am inclined to tbiok tbnt 
the good effects of the cup of strong Qoffee so frequently takea in the forsQoOD during office 
hours ara due in some measure to the contained sugar. Fayn uientiouB : — 

1, The inuilrinlnbic reatoriktirc uSeiitri of liquid at n tiiKh tcrn)it:n«tyr(i a-tter ovur six hoan of ountiuuoiiB 
nsiiPchiQg. So great is the effect of Iwiliog wiitcr on tbe u'lHcioDi^y of n miin nndeigoing a fop_'(!d luni'ch of 10 to 14 
hours tliftt I fi^el isertftLn, fpyin my eJtperiineati, thdt it is nitrrt! ijMportont to provide thu soldier on. n long inHrcli 
with a mnall mppHnituH for lieatiiig Ik^aid tbnn with food. Tbc Qx1-eat to wLich lx>iliui; witter call take the phux 
of tuod W.1A Lc-vt'f fully fuiLined by mo until 1 maredcd 14 hours oa tliree anndwit^hen aud plenty of hot wntar. 
Nothing' but the paeeesHJoD of a gpirit-lrunp H!ivi>d mu from iicriouB iilocs^ from fntigiic and cxposvm.* durtOg 
some of theec marcbea, fmd 1 have uo doubt niivoy trinellers cuuld coirobomte this, 

E. The im^jcrious *m»ing foe mguY in some form wbich those lonR mnrehcM produce tiDd the enormous 
importance of un adefjiiate supply of rnignr in th« diut of wjldiers performing mituh liodjly exL-rtion. I have do 
h«Bit«liou tD Raying, lintly, thnt thu importnnco oi sugar i[owlii)j' to tlie 1:011x11 mpt ion of thv «ugnr in thL> blood by 
bodily cierciwj is moflt inndoqiidtely rvTO^niscd in Eagiish military diet : and, «con.dly, tlmt th« private' Boldiur 
is too often driven to «itti>»fy the ojitural eraTing loir •ragar uftur violent eltercistJ by drliiltilig fiLiMhLi], Hence he 
believes thftt ftlcobol is untural ftttd d'Ot» him good. X further litLieve thnt it ooiild be shown by esperinient that 
men who ware allowed a. glass of milk with four lumpn of sugar ia it ixiuld undergo greater fatigu'j on that drink 
than on almoM; any othet. 

3. The Taut Eniperiority of hot oatmeal porridg* at breakfast and mipper avar almoot every other articli" of 
food tn mnintaiuing effii;iency and health diirinp proItinKcd miiTrhe*. Ahnormal e.icrtion><, sueh a» 15 hours of 
cliinbmg, throw the; real valucof footSx into a far Hlruugi:r rulitf tlinu uhiiul. Thu prufK-'Jivu or the; laok of that food, 
during on ordenl of thiJt sort, at brcAkfast 01 supper has f>o vii.^t im cffeet oa one's condition that I can scarcely 
imftgine any Qencral who i» aware of itH value crvcrlookiiig it its nu almost tximplete and moit portable food for ;i 
roK«d march of 14 Loan. It is bir riuher in miueral salt* tlmn mynt, 

■t. The ttility of dried figis. Qiven a meal of hot porridffe for brcalrfast and Buppor a aoldicr could march 
without discomfort or harm for » whole day or night on a haudful of figs and somi) hot li([uid, owing to the fact 
that tbey arc so ftiU of sugar and mincnil ^Its, which are whfit the jnargliiojt man chiefly tiecds. Anyone who 
overloobs the taIuu of the tig- in catering for the fond of au army cnrpfi on campaign eotnmitA a ^rrcnt blunder. In 
a rapid cTtrnpaigTi the g;refit rcqinsite in food i» the irrednoible minimum for health and *trcngth, which is not the 
«tue in time of pcaee, I believe that a veiBntific Luedicnl investigation of the effects of the ordinary sotdien' diet 
andof BUCh a dii;r a'fthc one indiiaitcd aboTU in the eaw o£ men undergojiag long tonta of eudnranire, would bv 
execediii^ly valunUe from a milit-ary point of view as well as of great ^'icntifii; int^-irest, and I al« bolieve that a 
medical investigation of the dietetic tastes of persons who are known to perform so much bodily exertion aa the 
leading lawQ-teimia players oonld s<»roelly fail to disclose new and v&lunble f»ut« oa the relattoa of titbletics to 
food viilnea. 

As regards tinned foods, GathoBrt' deals with the bacterial flora found in "blown" 
tins, chiefly in those oontaining sardines. The tins %7ere bulged and, on being opened, a 
fcBtid gas escaped, but the flesh of tha sardines appeared quite normal and healthy. It waa 
foand that organisms of an intestinfll type were present, which on re -inoculation into sound 
tins gare rise to a gaseous decomposition. No toxic symptoms were produced ou fteding 
guinea pigs with the contents of the " b!own "' tins. 

Beans form a favourite article of ODO'Sumption la the Sudan, hence attention way bo 
directed to an epideiuiu of poisoning due to their use when tinned, and recorded by Roily .'^'^ 
BaciUug pamtjphi, B., and Bacterimn cnli cotinnune were found present, but, owing to the fact 
that the beans had been heated almost to the boiling-point, the tUnesB was of a very benign 
character. Two hundred and fifty people, were, however, affected. The bacteria appear to 
have been ItiLled and only their toxins consumed. 

A queation sometiTaies asked in the Tropics is — " How long may tinned foods be expected. 
to remain in good condition?" Harrington^ answers this by stating that properly canned 
foods, according to the evidence at hand, should remain in good condition inde^nitely. He 
cites a case where tins were known to reiriain in good condition for 63 years. At the same time, 
there do not seem to be any statistics on this point so far as hot countries are concerned. ' 

Beveridge/ has an iiistruotive paper on South African experiences. He found 

that no tinned meat stocked iu the open, espowd to changefl of terapemtnre, heat of the sun and eSecta of min in 
warm climales, shotildevut l>ci kept fo-r more than one year. When under suitable cover, perhaps for two years, hut 
never mow, aad in ali canes ebonld be inspwted at iotervals. He explaiu-s that the paint of the tins get* eracked 
or kiiocked off, damp and heat induce nist which speiiially nScctd dirt or erackB, and a hole, which may be very 
rainutfi, speedily forms. He also notes that, on ti^n^ keepiiLg, a change, of the nature of adipoecre, not understood, 
Bometiiiieii takes place iu the meat iUelf, and tliU is unother argument agaiost long keeping. Paper t&beb are 
ooodamaed, while only paiut^'d tiu£ sbonld be iiecepted. 



Food— 



» Cathcart, E. P. (August, 1906), " Tho Bacterial Flora of 
BySfifM. p, 24a, 



Blown' Tins of Preserved Food," Journal of 



Roily, MUnnh Med, IVack., 1906, No. 37, p. 1798. 
Harrington, C, H,, " Practical Hygiune," 3rd Edition. 

Beveridge, W. W. O. (Augu^, 1906). Jaumit/ of the Rogal Army Mtdvitl Corja. 

* Aitccle aot consulted in the ori^cnal. 
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The muet duogcioaa tlimed foods are those contauung much moitttorc, i.e, milk, wilmon, lobvter and Riixtiires 
etraliinud °' meat and vegetables. 

Thu sna'K n^oH IixAb, «iicb M fruit, j«iub aad vegetables, nre mora Uab]« tO take up tnelals froiD tbs tins. 
Thii simpler ibe prepamtioa, the better it stnndK tlic eSccta at vllmat^i nad btmt. Useful uotcit on luspecttoii tin.' 
given, ApjfnrL'nt billeting nifiy Irf due to the tin.^ being dented. A f^ood tin of meel hiw usuEilly alightly fonpuve 
ends oreing tu a partial vacuum fonning during the process of stijriIi*itiuQ, 

Re-auldumig should bu looked for. As a role, two holes are nirtde in one end of the tin to permit atuam t-o 
CMCHpG. R«-solderiDg, or the presence of ft third or more KJidenjd holus poinl« to puncture to allow Rtu to cuctipL'. 

Dented tioHi ii utherwiae tit, should tic Issued early, as they arc npt to runt Aud perforate ci-d keepiug. 

Ou openiag' cortain tinx, i.r. of inarmAlftdi;, rhubaib, tomato soup, etu,, a blftckciied appenrnnec tna; bi 
uutiwd. I'his in diii; io the aetioa of the ve^uiUt; Hvi^ un tUe tln-plntm^, aud if sLigbt, and there is no evjdemw 
of funnentation m evidenced by niinutc pva bubbljM, muy be neglocted, 

Dcfiompuiition may imult Eroui iuconiplet« i^teriliEiiatiuii, or tncoiuplete waliug of the tin. Bulged tins, may be 
tested by punctiiriag them under nator to test for the eiiCHpe of tgas. In »ointt cn-scs, a little gno will ci^cnpe from 
tins containing perfe^^tly wiimd iQe&t, owing M iu<!ompk-tc cxbaiiBtiou during the profiesa oi «terilii^s.^iQtl, but 
which, betag storito, ia of no real coiistiqucucci and auiO'UQtti to, tM ii rate, only nbout 1 c.ir. or so. One test 
deBCribed in an follows;— When thi; swelling is not nppiuent, the tiii* arv boiled for one hom, whi^h omw.'jt, by 
ezpADsion, the ends of ilII to 'jwoU ; they are then cooled and sal asidu for eight honre, whca tlie aoatid uiiea 
will retain to their former coaditiou. The uiisoand ones will reoiain bulged aft the convexity i^ dne to the 
prasaure of gwes. Viry ata.tea tbiit putrefaction may take place io tiauod lueatu without the (oria«tion of gft», 
but Bevorid{;e hiti not been iible to eondrro thii Th(^ preseucc of moul^ at once eoudunins, the ntvriiiiwLiou 
nut hanng^ bceu efficient. Monlds impart an uoplciL-taut taste to the food and ard apt t-o cause diarrhcea. 

Ebci'a test for tbe dueom position of meat iii mid to be useful bat not absolatcly relialjle, owing l-o the 
presence of trimcthylainine, i[i, for instance, miittou find pickled foodn. A ^miiU quantity uf thu rtifl|:ent, 'n'hicb 
eoAsiet« of one part siilphurie (.'thtir, one part pure IlOl, and three parts ethylic aloohol, i» placed iu ii test-lut»e or 
other Huitablc VV«^I. TIicj [QitterifLl to bv cxunilried irt «oie.'ired oo the end of a gla«i rod, wbieb ij^ dipped below 
the Aurfacc of the reagent but Li not allowed tu touch the side. If ammonia be present, a cloudiaess appcata or 
fumes may be given off. 

Food Poisoning;. This is a. subj'cct of TQ17 considerable iiuportaQice in all hot 
countries, and one has seen sevBiai examples of i£ in th>Q Sudan. It may result from : — 

1. Faulty preparation of fi>uil, as fi'oiii dirty kitcheG uteosils, tiie dii'ty hands of cooks 
aud their asststautH, iiupei-fQct or defective cooking, or tbe addition of deleterious subatanceg, 
either designedly or accidentally. 

2. Decomposition which ia very apt to oocur, especially iu foods kept over'night. 

3. Contamination, apart from preparation, i.e. from faulty storage or from the filthy 
feet of Hies or other ioaects. 

4. Injurious food-stuffs, such as bad tinned fooda or imperfectly cured or preserved 
foods. 

I recall au epideuiio oocurring at the Grand Hotel, Khartoum, and iu this connection 
Walker's paper' on the ao-called "Canary Fever" of Las Palmas is apeoially interesting. 
Hq baa shown that this condition is in all probability duo to bacterial infection of food. It 
is peculiar by occurring in hotels, coming on suddenly, and attaekin^ a number of hotel 
residents at the same time. It is characterised by vomiting or nausea, followed by diarrbma, 
and the stools may contain mucus and even blood. The teoiperatute may rise, but not as a 
rule to any couaiderable extent. The length of attack varies from two days to three weeka. 
The causes are discussed, aod I quote hero in full the preventive uneasuree recoiuiuended, 
because i bbiuk they are specially applicable to the hotels and numerous restaurants in 
Khartoum, and because it haa been found necessary In certain eases to enforce the adoption 
of somewhat similar precautions :— 

Meat and Qah, particDlSkrly, ahould be protected from flica In As effective a uftoner as poAaiblc before It is 

brought into the hotels. 

When in the hotels nil food ahontd 1m; protected frtim flicfl; the larder Bhould be ■entirely fly-proof; the 
entmnce shonld be prcit4;cted, by two d«.ir8, between which there u room for a man. to stand ; lx>ih thtae doors 
should cloae automatically with spriuKS, and it would be well to hare ^oQte siQiplip automatie ajTangenieat which 
would prevent one being opened until the other '^■as <:lDJ»ed. It Bhould be easy to entch the fcw flies, that might 
poBdbly g^et into the larder, in spite of tbo^e precaution.*, by means of By traps. 

Of course- the be-rt plan would be to keep the food in a chamber which was constantly below freeziu^-poiut. 
When the food was removed, once or perhaps twice during the day, it dhottld be kept in 9y-proof receptaelea. 

Meat should be kept hanging up, and not laid npDU 3helve«. 

Shelves and tableo in the larder, SCTTing rooms and kitchens, should be made of some non'absorptive mat«rial, 
sueh a'* marble or alate. Most of the ahelvca and titbliai niun which the food wa§ placed during Che process of 
cooking and serving, which I »n» iu tbe islands, wore madu of soft wood. Ko Dintter how much this wood be 

' Walker, 0. E. (February 29th, 1908), " Ohwni'fttiona on the fto-called ' Canary Povet.' " AnnnJs 0/ Trojiieul 
Mt(Iioi/it and PafisHoloffjf, p. 4&3, Series T.M., Vol. I., No. 4, Liverpool. 
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scfubbed. there moBt alnriTB be b certiiLii amount of organic raatcrinl in a tuore or \sf& adv&Doed Eitogn ol Food 

dccompoutioQ in the crackn. In the serving rooras, kitebens, eU-., itad whereTer food is. cxposod lor Buy length of pojsoniaf — ' 
time U) QCmU^KU by flies, the food »hoH)d be covered np &b soon m it is put down, Th« urdinarj wire gnuse disb tiudim^td 

coTcrs are cheap, nod admirably iinited ta thiii pnrpotic. 

Cooking uteiiHi))!, ptates, dishes, fork*', ■spooos, etc., sLonld be sterilised shortly IwEore use. This would Hdt 
invulTG imy very conijid'erablt; e^tra luboar, and (.-oiiveiufiit appamtiis would not be very fiJKtly. No preMure ql 
steam troald bc'necewnry, on!y the iitjjasiln should Iw hrouglit to the tempt-mtiire of titeaai. Clenniiig with a jet 
u( lire stwiLn, siieb as is dijiiB on ship*, would bu very eSuctive. 

Copper (Wildng uteaiila hftve the disadTrttitapi thut they retiuire re-tinning at intervals. There is no menns 
uf getting tbia done in A finit-clnii» Dianner in the idUnda. The tinning in ofteu iriugiiUir, nnd it u impmcticable 
tw get suoh n BurfriL-e really elcon aiid Cree from small eoUectionn of arganic -oHitertal. SoinuthioK uth^r than 
copper would, therefore, bo nn advantage. 

Scinp cuost bo mnde froah every day, And the atock-pot abciliihcd. 

With regard to recbaafica, oven if protuetion trocu fiio in Koaraateod between tbe first and second eooklog', it 

woQld be well if the tantcrial were always brought to boiling-point and kept ao for tome minutes. 

Cold oaoked provi'uonq must be kept free from flies. 

There should bo but little difficulty in keeping the kitchen, and ewn 6hc whole bouse, comparRtiTely free 
troin Hioa by meHiM oC wire gxiize frames to the windows and double diton; the outside door to coni(i«t of a. frMme 
with wire gsiane stretched upun it. Such n- pUn would ilIIow plenty of air to eome into the nK'ms, and wotdd 
eitilude the majority of the flies, Thi^ ia dune very extctuivdy iu Aiucriea, and evea by Horoc pcopli; in Eiighind. 

Xo suggestion is inteadcd that the kitehciu of the hotels tire not elean in the ordinary neee^tnnee of the wurd. 
For instance, the kitchcnf of those I visited would compare very favourably with any kit<ihcu I have seen iu Eiirtipe. 

Wlint the ^bservi-itions n-nlly imply is thiit praLtautiuus whiiih arti sufficient in En^Land to pieveut a dugrev of 

tion by bacteria enough to produce aymptaiuo, arc wholly iiiadequutc uadei Wm condition of tv^mpcrature, 
:., is the lower and bottci' parts of the islanda. 

It ie quite iwesible that there may b« one or more specific bautcria which are speeially rcnpomiible for the 
suuleneas of the ayuiptonis. Even If this be the cami, however, there wenie but little doubt that the Hies iire tu 
a large estcnt respon.'«ible for Ebc original iiifcirtion of the food. Tlie mpid muItij).Iiehtioii of the bactdria and the 
eonsei^iieut produptioti of toxins depcjids upon the local conditions. It would teem that tlic suggesrted prcfiiutioiiis 
are necesuuiry whether there hv a ipecttle miero-or^nnibDi or uot. It i£ prolbable that food m more frequentty 
infected, even in the best condiicti;d private kitoheus in the towua in the islands, than is the caae in Europe^ and 
that coDseqacntly the reaidcat-s DUky liavci nnpiired a limited degree of (lULiiunity. I met tjcvctal reiident", 
however, who Mtl roe thnt thev hod nuffervd from nttaelta after dining at hgtela, but not at any other time. 

An iDiportant paper, dealing with bbo bacteriological aspects of an epideoHC of food 
poisoning due to brawn containing the Barillim eaipritidix of Gffirtnec, is that by BucbflnJ 
It is likely to be useful to any bacteriologist having to carry out an investigation of an 
outbreak of this type. 

Titze* sums up oar present knowledge regarding meat poisoning as follows: — 

1. By far the majority of caaen of meat poisoning hitherto invevtigated have been sbown to be due to bacteria 
bcloogiug to Qsertaur'i^ group or to the paratyphoid B. group. 

2. These bacterin usually obtaia outrance to the ti-wuc* of aDinL':ils intended for slaughter us a result of septic 
diapa*;. They rosy aol iie the primarv cauee Of acptic proce^sesv hut possibly (mnttitute an nccoinpnninient of (he 
geuemi disease condition produced by ordinary BOiius-produeiiii^ orgaaiBmii. 

3. The paratyphoid bacillm may also be conveyed to the flesh of perfectly healthy animals through various 
accidents! circumstnnees (poisoning by iaueage meat). 

4. We know nothing regarding Ihe occurrence and spread of meat poisoning bacilli in and bj healthy men 
and anlnuiU, or tbeir mode of citisteuee out*iide the niiimalbodj; we ure etiually igaorant regarding the reasons 
(or the variation in their powen> of producing toxin, and in regiard to the oaacutial factors in tonio production. 

5. No snfficient iovestigations have been coudueted regarding the injurious qunlitiet of meat whieli has 
undargonc albuminous decomposition in cooBcquenoe of thu action of Miprophyte^ Iptomaine^ and sep^iiis). 

6. BotnUsmus is produced by an. nnnrobio noprophyte, the Baciilus bolifli-nui. 

Guinea Worm (DraQontiasi&). Th'e most important recent work on this subject is 
that by Leiper.^ He Qrtit of all elassities the bypolhesea of infection that have been 
advocated, as foUows :— 

i. Those in which the developmuDt of the embryo is aupposcd to occur without the intervention of any 
intermediate host, bumaa infection being caused by-^ 

faj The embryo, ua discharged troin the parent worm ; or 

fij The mature larva, evolved froui the embryo in water or monhy soil ; or 

fej Tbo young adult, the product of the continued growth of the larva in w.iter. 

' Buchau, P. [December 7th, 1907), "An Outbreak of Food Poisoning due to Eating Brawn." l.ancft, 
p. 1G<H. Vol, 11, 

• Titw,C. (March. 1908),"Zeits fiir Fleiacb und Milchhyg." (Jnoted in Jmfuti/o/ OtMiparatiPc P-Uhtilo^i 
ajtd Thmrap^ics, March, 1906, p. 87. 

• Leiper, B, T. (Jaauary 19th, l9lW), " Etiolc^ and Prophylaxis of DracontiaaiB," IfrUish ifedical Jvunml, 
p. 129, Vol. I, 
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Guinea He points ont that these theories have beoome diBcreditedt and gives Further 

fo>rm — experimental and literary evidenoe in favour of tliBir being discarded. The ombryoa cannot 

contiiiwit iuJect man bj' the skin or ujouth or niidergo further development in water. His own 
observations on the vitality of the embryos in water show that the u&ual period of sun-ival 
wae three days, though Bomo amvivod till the sixth day. In mud they lived a day or two 
longer, probably because in this inediuui tUey move more- slowly ftud ore consequently 
exhausted. Although provided iAith a aiouth and digestive tract they are eUIl unable to 
obtain food for themaelves. 

iu Tliose in wLich na intermedjatu' luLiet vt ootwidered ewenttal for tho do*«Iopment pE tte larvH. in order 
that it may become fitted to rc-mfo«t man, 

(dj Ttic anij, And in itself sufflcieut, host being (!yel0|>9. 

fej A second, nad nt present unknown, intGnucdiatt' hiMtt lieing neceswry to coUtinue And cotjipl-ete 
tbc cbangug iKgun in cyclopa. 

Leiper, in hia experiments in Nigeria, Eouud that, oF all the organisms in the ponds, 
oyclopa alone was capable of infeotion, and he believes that the mode of entry of the 
embryo is not through the integument of the oyclopa, as usually taught, but by way of the 
intestine. Aa regards the conupletion of nietamorphoaia, he fouud that the striated cuticle 
of the embryo was cast generally on the eighth day. The lanra which emerged lost, two 
daya later, a very dolioate enveloping pellicle, and from that time onwards underwent no 
further ecdyeis. The subsequent changes were confined to the differentiation of internal 
atnictures, the larva apparently becoming mature in the fifth week. These observations 
differ from thosB hitherto accepted, 

Leiper also noted that the larvie sbowed no diapoattion to leave the cyelopa and beeonie 
tree- swimming, evidence that iufection of man does not occur by the skin. Aa time went 
on the larvte became more quiesuent, and when the cyclops died the larvK were fouud dead 
in its interior. 

As regards the way in which they leave their host, Leiper' refers to bia previous work, 
ir which be demonstrated the action of a 0-2 per cent. Boluttou ol hydrochloric acid in 
killing the cyclops and rousing the larvte to such activity that they Bpeedily eacaped by the 
month, anus, genital opening, or a breach in the outicle of the cyclops, and swain about 
freely in the fluid. 

The later work has congisted in feeding a monkey on bananas containing cyclcpa 
which had been inJacted for five weeka, and which had iu them apparently mature larvue. 
Six months later a careful post-mortem examination of the monkey revealed the presence in 
the connective tissues of hve filarix, which possessed the auatuuiiual characteristics of 
Filaria mediitsTmB. There were three unimprcgnated and obviously immature females about 
30 mm. long, and two remarkably sniaO males (22 mm.), which were obtained one from the 
psoas muscle and the other from the connective tisaue behind the cesophagus. These 
results (says Leiper) point strongly to the truth of the theory that infection of man takes 
place from the drinking of water containing infected oyclops. The suggestion that a second 
Intermediary host is necessary for the complete development of the guinea worm lai-va is 
disposed of by the fact that thia ia actually attained in cyelopa. 

He oomnientB upon tho importance of the discovery of the male and immature female 
forms in the connective tissue, showing that the guinea worm thus comes into line with 
what we know of the aCter-developinent of other filariffi. 

He thinks that Geotropism (tendency to grow downwards towards the earth) affords a 
rational explauatiou of the remarkable distribution of the parasite iu man. 

An important fact to v^hich attention is drawn is that the embryos are immediately 
killed if dried by natural evaporation, and they canoot be revived by the re-addition of water. 

A review is given of the eonditiona essential for the completion of the life-cycle of the 
parasite, as follows ; — 

The yonng must be discharged directly into teeth watet soon alter the parent worm hwi suoeeoded in creating 
ti break id tbe overlying ikin and Ijyforc tbo wi>uiid hna become markedly »eptic. The cmbryoa lunit find a cyiilopw 
within a invr days. Ttey inust, nioieovur, BUtiCiiiid iu t^Tit'enjig iU ]xrdy cavity. Five weeks Liter tliey will have 
dcvelchped into mftture lan-ffl. These must, thtixeafter, be biltcu into thu humau stomacli, and having \)cco set free 

' Leiper, B. T. Ciituuary 6th, 1903], " The lafluenM of Acid uu Guiaeik Worm Lejctm eucynted in Cyelopa." 
Britith ifmieal Joutnat, p. 19, Vol. I, 
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from their host hy ilic gHstric jiiic«. ronch the ccumoctive tinuca by peoctratiiiff the gut wiilL The liJe-cyclis ol the 
pnnibitG will necessarily be brwkcn;— 

<1) By the dcntt of tJic cmbryoB, either iiam sepsis while Hl.iL] within the pnrcat worm, or, if after their 
dirv.hnrge, by Miltisti W7itj3r or drying. (3) If flyclapa art not present in the water or, if the inrt^tcd <-jcIoi« 
die or are out tukcn into tiic humAn Htuiunch. (3J If thL- Inrvee, iitgustrod liy the tiniLl h!><tt, ant iuimiitnrc i;ir fnil t-o 
ocftpe from the chitlaotu sheath nf thu cyclop^. Though tbey do tiiid tUi.-ir final bubitat, thu uycle will still ba 
inoomplete if (4) tbort; art' not both mivlts (ind fcmihlcd amobg th« inntlired udults and if in their wMcdoring the 
females are oot iniprognnted. 

It will at OQoe be scea from the above summary that the isolatioQ of infoctivo man 
from healthy cyclopa and o( infected oycIopB from man must bo the object of any orgauiaod 
effort to stamp out dracootiaslB. 

Leiper then proooeds to detail preveotive methodB, so far aB the West Coast of Africa ib 
cODoemed. These roally r'Gsolve theinsolves into prevention of the fouling of water and the 
provision of pure water. They have more or less a looaL bearing, but he montions that ho 
found another nomatode larva in cyclops which might be a sourcei of error in the course 
of invesligations. Finally, in a suggeative paragraph, he IndloatOB lines of future work. We 
tabulate the varioua points : — 

1. Aieumte obaorvAtiionB u r^Rcds the oonditiims under which the iutottnodute botit lires and multiplies in 
tropti3kl coutitiiea. 

2. DeteruLUiation at ite oatnral QnemicH. 

3. CctcrntiuHtion of its food supply. 

4. Observation^^ as to whctlicr it can Hurvive tbe draught of the auiniucr, biiri«l beneath the AnnHsnJicd mad, 
or if, when itHK a pool tuw dried, it must bo re-stocked fifom another iource. 

5. Expcrimeate to isec if, by tbe iHldition of vhcniicals, we can destroy the cyclopa in easpected watcis 
wfthAUt rendering these useloH or dangerous to mnii. 

As if in answer to thoas snggostionB by Leiper. we find papers by Graham and Brady* on 
the Cyclopidue of the African Gold Coast, Tho former points out that the inference that all 
epecios of Copepoda cannot act as ofQcient hosts to guinea worm is strengthened by the 
foUowing con side rati on g ; — 

1. There ie fi litrge number of Brpccies. 

2. The babit« of the different apwicn. vary grently. Some nre stirfrM* fcederw, stime are found »t i.he IxtLtoni. 
Some iobnhit foul, some dotn wj^tui. Some leave the wntur to climb uii stalkH of wster-wuud euwoloped in » drgp 
o( water carried with thuni, some do not leave tbe water ; ^me are foiiad in etreanut, wme are not. 

3. The different species are inflated by diflerent paraalea^ some only by octo, otben by eDto-pan46tt«s 
[worms}. 

4. The different apcciiist differ in the date of their appcomace in the pools. Some arc found early in May : 
aomc appear, or, at Icnct, only bceome oamcrou^, in July, 

ThEs signihcauce of the date of appearance is dealt with in a previous papor,^ where it is 
shown that, in the Gold Qoast, June is the month during which thti signs and symptODiS 
of guinea worm infection attain their inaximtun. Prceumably the month of maximum 
QianifestatioQ in man in tho month of mazLmum lufection oi oycloptj. It is pointed out that 
in the locality examined, wheu tho atreanis woro full of water, cyclops were found in the 
streams and not in tho wells, but when the ehannola were dry the cyclops occurred in the 
wells and bred there. The natives stand in the wella during the dry season whilst drawing 
water ; the embryos Ju their legs can then escape and iufeot the cyclopa, Tho pi-ophylactio 
mcftsurcs recommended are (1) careful filtration of the drinking water; a fine handkerchief 
will aerve tho purpose, as by this means cyclopa can be readily removed ; (2) prevention of 
infection of cyclops by providing troughs for the natives to draw water from, bo that the 
cyclops is excluded. 

In a dlsGUsaioQ on tbe above remarks, Sandwith stated that in the Sudan human beings 
suffered from Fihi^rui- nujiUufnuin during two or three months o( tho year only, there being a 
distinct periodicity. Chalmers Btated bis belief that tho great amount of phyaioal infirmity 
duo to guinea worm was not fully appreoiatod. 

The lifo-span of the female worm, as noted by Manson and others, extends to about one 
year {Graham aays roughly ten months), and evidently depends on the habits of the species 
of cyclops which serves as its intermediato host. 

• Brady, Q. S. (November 9th, 1907), "Notes Oft Dr, Qrahain's Collection of Cjclopidie from the Afriesn Gold 
Cuaet." ^innab nf Trepical Hfsdkhif ami I'arasitoh'jy, Sories T.M., Vol. I., No. 3, p. 423. 

• Graham, W. M. (Aogurt 15th, 1906), " Gnmoa Worm and its Hoeta." Jotnai of Traykal i/alicine 
p. 3«, Vol. V. 
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Guinea So far as the Sudan is cODCerned, BrOiy' has shown that ft is doubtful if draoontiasiB 

Worm— exists in Kaasala, but it occurs in Gedarof and is vary common in Gallabat on the Abyssinian 

tot'iiniicd frontier. It ocoura but with no great frequency ou the blue Nile, but is cor:ninon on the 

Upper White Nile, and is very prevalent in the Bahr-El-Gbazal Province and in Kordofaa, 

It is found chiefly in villages using surface water or shallow wells or employing hoUow 

Tebeldi trees (Adamonia digitata) as water reservoire. 

He notes that the life-epan of the female worm la from nine monthK to one year. 
Captain Cuininiiis reoomm ended that each native soldier be pro%ided with a strainer like 
that mentioned by Graham. That the Nubasof Kordofan believe that iafectiou takes placo 
by way of the Bkiu is sbowD by the fact that they wear wooden pattens when crossing wet 
or marshy places, wbenee, as experience has taught them, infection may be derived. (Nee 
Captain AndGrson's paper, Third Beport.) 

Hzmatozoa. This vs a, big subject and the literature upon it is very scattered, but a 
good rf'sv-mehy Satnbon will be found in the 1th Edition of Manson's Tropical Diseases. 
His new claBsiiiaation is also given, but whether it will stand the tests imposed by time and 
increased knowledge remains to be seen. The statement that the ookinete of the 
HaemogregarintdaB encysts and produces sporozoites in secondary cysts or spore bags was, I 
believe, founded on Christophers' work^ with UjeitMijrcijunTia- gerhllU and lioe. The latter, 
however, has had reason to doubt the conrcctness of bia observations regarding the sCage in 
the louse, and believes that the appearances he described were due to a ooocidtal infection 
of the louse ib&ell- 

Dutton, Todd and Tobey* deBcribe certain parasitic protozoa observed by them in the 
Gambia and Congo Free State, amongst which we note the following blood parasites: — 
Tri/piiiimiitu theihvi, in all probability occurring in antelopes as far north as Kasongo, Beveral 
other forma of trypanosoina, including a large one in the monkey (CercopHhecm fmhtnitlli), 
malarial parasites in inonkeya, malarial parasites and possibly spirochu^tes in bats, Tboy 
also found free gregarine forms in the blood of healthy dogs, probably the vermieiilo stage of 
a h^mogregarino similar to that found in dogs in India, and also in dogs in Shartoum, by 
Captain Olver, P.V.O., but so far undssoribed. 

la birds Proteosoma was never seen, hut Haltoridium was very common. This is 
interesting in the light of Dr. Wenyon's iuvestigationa in the Southern Sudan. 

Bo-callod LeuoocytoKoa of birds are described, and this subject will be found considered 
by Dr. Wenyon, whose observations are at variance, as regards the morpl^^'ogy ^^ these 
parasites, with those of the Liverpool observers. 

Various parasites in reptiles and amphibians are described and figured. What Ib called 
ft Cytaiuoeba of the frog appears to me to resemble very closely the ondoglobular forms of 
spirochfflte I have found in fowls and geese in Khartoum. One cannot enter into any details 
regarding these numerous htematozna, but some of the more important, sueh as trypanosomes 
and apiroohaetes will be considered under their appropriate headings. 

The moBt interesting of recent discoveries is that of the Sergents in Africa, who in a 
patient snffering from night-sweats and nauaea found on two different occasions a peculiar 
ectoglobular parasite. It ia vermiforra in shape and measures about 40 ft in length by 1 to 
1'5 ft in size and is shai"ply pointed at either end. What seems to be a nucleus occupies 
the whole of the middle third of the body. It was noticed that the parasite used to 
disappear from the blood about 6 p.m. It therefore possessed a periodicity like fil&ria 
embryos. A sketch of thca parasite is given in the latest (3rd Edition) of Chriatopbers' and 
Stephens' work.* In this volume will be found notes on practically all the hsematozoa found 
up to date, and it h perhaps scarcely UGoessary to mention more of them, with the exception 
of the hiemo'gregariue of cattle, H. bovif, found in Erythrea by Martoglio and Cai-pano.*' 

' Bray, W. {October, 1B04), "Tbe Southern 6nd«n: lU Climate and DiBCues." Journal of Iht Hoyal Army 

Medisal i-'itrpa. 

' CliriBtiopticrs, S. B., " Hremogrcgariiui Qerbilli." Jieuitlifie Ucmoirs of tlte Oeoemtntnt iff ludin. No. 1&. 
Caleiittfl, 1906. 

' Duttoa, J. E,, Todd, J. L., and Tobcy, E. M. (Novoraljer 9th, 1907), " Concerning certnin pArsBiHc Pmtosoa 
obflerved in Africn," Mem. XXI, Liverpool Retool of Tropical Kedioiae, fttid Annai» qf Tropieai ilvikinr and 
Farwritelouji, Vol. I, No. 3, p- 285. 

• Btcpbeas, J. W. W., and ChriBtophGrs, S, R., " Practical Study of MjiLiria," p. 261. 3rd EdItioD, 

■ Mnrtofflio, P., and Carpuno, M., Jnn d'lg- Sptrin)., t. STI.. J906, 

* Artial« not oQaeoltod in the original. 
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This wa,s a aiogle obBervation, and it seems & little doubtful if the interpretation was correct, KaEnutozoa 
Tbe pHnrasites were 7 ;» to 10 ^ io length and from 1 /" G to 2 m in breadth, iind had rounded —cohHhm 
ends. Inoculation oxperiments failed. Mention uiay also be made of the Hjtirachseta 
thet'l^'-t found in catUe in the Transvaal and the Carnerooos, the Sp. oms of sheep in 
Erj'threa, which is possibly identical with tha S^. Ifteiteri and the Sj}. eqai which occura 
in mammals in the French Sudan. 

Sambon' has drawn attention to certain app^arancea in tha hicmogregaTines of snakea, 
namely, delicate oblique lines paaaing tranavorsely across the long axia of the parasite at 
from 1 ** to 9 ;i from one or both of its extremities. He regards these as possibly representing 
lines of future cleavage of the capsulo of the aporont, flporont being the term applied to the 
new forma developed from the meroaoitea and destined to pass into the body of tbe definitive 
host and go carry on the further life of the parasite. He alag describes a beak-Uko 
projection at the anterior extremity of the sporont, and in One Bpocies noted a deHaite 
ditnorphiaoi which niay represent sexual differentiation, 

Two other diaeoverioa may be quoted, as their confirmation might well be worked out in 
the Sudan. These are {1} tbe observations by tha Borgeatg^* that U^mopriitsus (Halteridiuni) 
c'jfuvtLv passes through its stage of eporogony in one of the Hi/jyvb'jucidif!, I^jnchiu muHm, 
The incubation period in the pigeon is from 34 to 38 days, and the earliest forme in the 
bird's blood arc very minute, i.e. 1 ;:i to 2 ^< in dianDoter. (S) The confirmation of this 
observation aa regards HimKibmcui-oi by Aragao,'** and bin statement that part of the cycle 
cf evolution is passed in the lung of the pigeon, oyatB containing the meroaoitee being 
found in the largo mononuclear leucocytes of thu pulniouaiy capiUarieB. 

Heat Stroke. Duncan' doBcribes the clinical varieties as follows : — 

A. Hcatcollflpflo. B. Hcatalrolcc. (a) Dlpetit hcnt stroke or Buustroko proper ; (*) Indiruct biiitt ettokc. 

A. H-cFit colbtptic. TUc pntient Huddeuly lurus giddy and tilla. Bkin muuit nii4i uuol, Eretitbiu^ liuiricd 
bnt aovet Kturtoruu:^, piilsL' imsll uaA auti, pupib tlBiited, tcaipuniUru at ur iwluw the UDrm)ii. Nu Juw of 
cODflciaoaneea, uud rfxoJ'Ciy tlie rtile. 

B- Heat «trok<a' («), Direct iieat stroke ot «nn rtioke- There are Bcveml lormt- I- Ouvnre iu ponntB 
Daftccastomed to inarching aad .nttacks them gpeciRlly wbco the nir is moiBt, There is violent hcfldncae und 
oppriesiiiou followed by convulsions, loss ol tsiiiduiguaiiwis, difllcrwlt tespiration, sranll and ineg'iiliir pulsi; aiiij. often 
iucoDtiiiciiL'a of uriua. 

S. Ib chiLnu,i«riscd by oxLttaiivc awcnting, pallor, Cjr^aosi^, :iballow bfoatbiO)^, iLijijK^ted t:jCx, HWollea voiiu uid 
pnrtul coUnpac without wmplct^; UBconstitrasaess. Havivnl occitre under propur trostment. 

3. Xo fntigne ia couphiincd ofj but the patietit Ik thirsty and <<iuddL-uly fall^ tunvard ooantoK. The coma 
umj kut 24 to 36 hoiire and emd in death. 

4. After tiz(<nioa iiiid czposore to the sua a raoking' hesdnchc sets m. This bccomcd iotcaao and fiiuilly 
Bgttfiistng. Qrciit iiitt-ltiimsc of light en»u«B. followed perhaps in 48 hours hy unooDftCiousncss. If death does Out 
oocnr, the intensu p;iLiL ia the head mny ]«.ht from «is lo eight Trcek.t nQrclieved \iy nay diitg, but there may !« 
alight evening remi^ionn. It then gradually subates, [/<) ludireuL hii-i.t strgko. This h tho ayucop^i! form, occurring 
not in the opctn but i:ii th«; bet hotnH^ or bunK>ilow'. DuncAu llnds it th<: oic^t frcquunt type. At the oueet the skin 
becomcM pmlc; there ia uiiusoi, colic oud iui;outiD<;iiccoC afiiie. Conviilniona now follow, to be succeeded bycyauoKhi, 
dyspiKna titid iiLscneibilUj', Tha brcntiiiug is HtertoroiLs, the pupils contracted and tbe body tcmperatiuQ mny 
rench 108-' F. u> 110° F., rcamiDiug high pwt luortem. 

I have seen such a case, terminating fatally, in a young British soldier in Khartoum. 
The diagnoBia at first was very difficult, renal colic being the condition which suggested 
itself. The post mortem appearances, especially a peculiar bluiah and inilty opacity of the 
brain membranes, recalled another case which was not diagnosed during life and which was 
complicated by a fonn of irritant poisoning. I have known type No. 3 oocm- in Khartoum, 
hut I am inclined to think, fi'oni what I can gather, that heat stroke is rare in the Sudan, 
doubtlsas in part beoaUse of the excessive dryness of the atmosphere throughout the greater 
part of the ftUKimer, Dr. Crispin notes that it ia commoner on the moist Red Sea Coast, 

Duncan deals with the indirect causea and conaidera treatment under Preventive and 
Curative Mcasiirea, As r&gards ths former, he mentions the custom, common to old 
European resideuts in Egypt, of wearing under the helmet, a tight jean skull cap Himilai' to 
that worn by tha Arabs under tbe turban or tarbooah. I have never heard of this custom 



" Sftmbon, L. W, (June 16th, 1907), " HieiniogTegarmea of Siinketi." Lancil, p. 1650, Vfflh I, 
» Serpent. Ed. A Et. (NovcnibGr 24th, 1900). C. li. S<x. Biol,, t, LXI, 

' Arogao, dc B., Br'isii Medico, t. XXL, No, 31, August I6t1i, iy07- f^noled in Bull, eU ringlUu J^utmr, 
November 16th, 1907. 

• DtUMSin, A. tApril iBt, 1903J, " Ou Heat Strolte." Jiw*nwi/ of Trapieai Meduirut, p. 101, Vol. V. 

* Artiolo not wnaulti^ in the prigiim!. 
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Kest Stroke being in vogUG tn tho Sudan. Proper forma of helmot, tinted glasflOB, loose clothing of a. 
— mHliHJud propsr colour, and the spinal pad are all cotiaidered, 

Ah rogards treatment, douching the head and nock with «old water, the application of 
aaimonia bo the nostrils, turpentine enoniata aitd mustard poultices to the chuat are 
niBotioned. The use of ice to the head is contra-indicated where the skin is cold and the 
pulae (eehle. Convulsions indicate a few whiffa of chloroform. In cases of direct heat 
Btroke in Italy, trinifirin hft8 been found useful, a solution of 1 in lOOO being given in doaea 
of 30 rainitns to 4500 minimB qf water every quarter of An hour. Venesection is dangerous. 

Mansob quotes Chandler's treatment lor hyperpyrexial oases. It consists principally 
in the use O'f (ce and iced water externally, with the patient on a stretcher, digitalis being 
given to ward off heart-failure. Strychnine ia cpntra-indicftted. Artificial respiratioa has 
saved cases in desperate atraits. 

Gardini,' describing cases in Florence in 1905, notes that the attaoks frequently came on 
after a full meal when the production of CO, was increiTsed, and that the coma of sunatrokc 
reserablcs that of urffiuiia, but, uul!l<e the latter, is usually associated with hyperjiyrexia. 
The types he gives in order of frequency are : 1. Mixed forrns, 3. Asphyxial, d. Syncopal, 
4, Cerebro-spinaL In every case, he states, the prognosis should he reserved, as oases 
beginning very slightly may rapidly get worse. 

Rogers believes that under the terms Heat Exhaustion, Sunstroke and Heat Stroke or 
Siriasis, two broadly different conditions are included, First, — syncopal attacks duo to 
exposure to the direct rays of the sun or to hard labour during great heat (i.e. in stokeholdb 
of Red Sea and Persian Gulf steamers). In these cases there may be no marked elevation 
of body temperature, and, if properly treated, recovery is the rule, with or without somo 
permanent mental injury. 

Second, ^truc heat stroke with hyperpyrexia and acute pulmonary congestion, coming 
on very suddenly, usually without any actual exposure to the sun's rays. Such oases only 
occur under very trying atmospheric conditions, either excessive dry heat or lesser 
degrocB of moiBt heat. This is true beat stroke^ 

In the first clasB, it is faintness due to heart-failure under special stress which takes 
place. In the second, it is essentially loss of consciouaness duo to hyperpyroxhi, the cause 
of which is attributed either to exposure, to excessive heat, producing in some way not yet 
fully understood, failure of the heat-regulating mechanism of the body, or to the toxins 
produced by a hypothetical microbe. It may be said at once that Rogers has no faith 
whatever in Bamhon's microbic theory, »nd adduces arguinentH against it. Eq dwells upon 
the important part the presence of atmospheric moisture plays by checking surface 
evaporation. Alcohol seems both to predispose markedly to heat stroke and to greatly 
increase the gravity of the cases. Rogers also contradicts the statement that the disease is 
never found at an altitude above 600 feet, and shows that 71 per cent, of 424 Indian casus 
occurred at over this elevation above sea level, 

As regards premonitory symptoms, the desire to viictKratv frcdrj receives special mention. 
It appears to be a valuable warning sign. The author thinks that quinine, guarded by 
cardiac tonics, should always bo used, as, apart from the question of malaria, it is likely to 
help in reatoriog the control of the beat- regulating mechanism. He suggests careful 
intravenous adniinistratiou, and the rubbing of 10 to 16 minima of creosote into the axilla, as 
a method of producing diaphoresis. The occurrence of mild forms of fever due to heat stroke 
is considered, and it la stated that they quite possibly e^ist but are not common, in Calcutta 
at least. 

Hydrophobia. This disease is happily not common in the Sudan, but a cose did 
occur in Khartoum, and, as iu most tropical countries, it may assume importance, some of the 
recent work upon it^mostly foreign — may bo cited. 

Williams and Lowden* carried out original work with two ends in view. 

1. To dotormine the value of tho " Negri bodies '" in diagnosis and methods for their 

rapid identification, 

2. To determine their precise nature. 

* Oudiai, 0., Clin. Modern, No. 22-24, uu XII. CjuoCetl in EpU-, Brilixh Afedknl JoHrnal, October ^tlj, 190€. 

» WilliamH, A. W., and Lowden, M. K. (Unj 16th, 190ti), " Ttie Etiology nnd DiagnoaiB ot Hydropbobia.'" 
Jcnirital 0/ Iji/ciliolUI DiScnfts, p, 462. 
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They detail the technique both (or smears and eeotions. That for smears may be 
quoted hare aa likely to prove useful: — 

1. Ola^ slides and oover-gliuwci arc waiihed thoroughly with aonp itud wutur, then heutcd 1° tli« flqoie to get 
rid of oily subffUiaces. 

2. A small bit of the gray subatftOM of bmra chosen for oxiimination is cut out with n smtill, sharp pnir of 
Bciaaon nnd placed .ibout on? icch fcum tbo cui ol tbu ^lidi.<, ra a^ to Ictivc uiiuugh room ht a liibcl. Tbe cut in 
the hmin should l>c made at right anglea to itb diirfiL(» aad a thin slice taken, iiToiding the -n-liitc matter as much 
as posi^iblo. 

3. A cover-slip placed over the pieca of tisaua is preased upon it until it is sprwd out in & moderately thin 
layer, then the cover-Rlip is moved slowly and oveiify orcr the slide to the end oppoBil^ the Libul. Oaly sliglil 
pressure should bo u*ad in mRkiug the «uear, bat slightly more should i)e cit'rt*U ou the cover-glass toword thu 
label aide of the slide, tbiw nllowiiig nioru of the nerve tii«fl(j to bo cftrriisi fci-rtber down the umcai and produciag 
more well-s^Jrcitd iicrvc cells. If any thick places are left nt the edge of the emcar, oac or two of thcci rony be 
eprend out toward the gide of the slidfi with the edge of th* CoY&r-glaas. II the first smear docs not seem to be 
well spread out others should be mnde iiotil a sati^-ctory one is obtuiiLed. 

4. For dingocHifi work such a umcar [<hDuld hu mndc from at Icnat thr^c ditfi^reut part« of gnty ntFitter of the 
cenlrnl nervous wystt'iii i first, from the cortei in the region of Ibe fissure of Eolaado or in the region curretrpondiog 
to it [in tbe dog, the uors^'olution aronud the crucial "iuleus) ; utegnd, troni Ainmon's horn i third, (tpih tJie 
cerebellum. la numy of tlw nuimals rupartvd hnK siuuarK were lunde iroDi the gniy iiinttcr of tht ccrebnil *.'ortea. 
AfcHiad the fissnriM of Rolando and Sylvius, from the olfeutory buti>. Ainmou's horn, <! ere be 11 urn, tnedullu iu the 
rcgioji of the roots of the «mnial nerves, spinal cord in tha dorvil and Imnbnr n^ions, spiiml and Oiwiseriiiu 
gKDglta, Halivary glaods, supmreuak, nitd Bome of t\\^ peripheral nerves. From the last four-uamed suuctures thu 
smCatB wcte not very auooesaful, so only a few were madO: 

5. Tlie ameRre wore dried iu sir, and subjeoted to one of the two follo'^lug stniuiug mctlioda :^" 

(a) Gieni'iit's Solution. The smears arii listed in methyl lUcohol {coBimerehil is Juat us good iis piire) for 
about 5 minutes. The stuiuing solution recommended Inst by GLCinsA (1 drop of the stain tD< every c.c. of distilli^ 
wnter made alluiliao by the previous additiou of one drop of n. one per cent, solution of ptitasbium eurbooat'C to 
10 c.c. of the water) is poured over the slide and allowicd to stand lor one-half to three hourh. The looger time 
brings out the strueture better, and in '24 houn well-made smeiirs arc not ovemtaiiied. After the xtain is jpoured 
off, the Bmear is wn.^h&ti in running bip-water for one tti tlin>e minqte*, and dried witb alter pper, II the emcivt 
ia thick, the " bodies "' may come out a little more clearly by dipping in 50 per cent, methyl alcohol before wimbiiig 
io wRtcr, thea the wftHhiug need nut be a« thorough. By this method of uLaiuiug, the ■cytoplaHui of the " bodies " 
staiqs blue and the ceotral bodies and chromntoid graanles sts.iu a blue-red or azur. QeueralEy the larger 
" bodies " jltc ci darker blue than the smaller, the smnUe^t of all may be very light. The litain vaiieb somewhat 
aecording ta the thickiieiM of the imear. Some have a robin's egg bjtic tint, but thib is after a longer fixation in 
the methyl alcohol- la this case the red blood cells may have a greenish tint. The (.-ytoplasim of the uervu uelU 
stnuifi blue also, but with a BU<xcaHfnlly made smear the cytoplaom is so spread out that the outline iiud btructuru 
of most, of the " bodies " arc seeo distini-tiy w-itbin it. The nnelei of the ucrve celb lU* stained ted with the aaur, 
the uucleoli a dull blue, the red blood cells a pink-ycUow^ more pink if the deeoloriwition Ixj usod. llje " liodies" 
Lave an appearance ol depth, due to their slightly rcfrHetivc qiuuities. 

For diagnostic purposes thio method of staining may be shortened as follows : Methyl alcohol, five minatea, 
ecL""! pnrt*i of the Qiems» solution aodl distilled water, 10 minutes. In this way "bodiai" w>e gi-nefally brought 
cut well enoii^h for dlognofiis, ;ind sometimes the .>itru;;tiire showB distioctty. It Ie altrays well, however, to make 
smoars cciongh for the longer method of stniniug, in fuac the shortCf oUe bhonld prove niMatwfHCtorj. 

(h) The eoaia- En ethylene blue method recommendtid by Mallory. The HUieais arc li£cd in ZuukoT'i^ solution 
for one-haif hour, aiter bcinj^ rinsed in tap-wnter thcj- arc plneed successively in 95 per cent, alcohol iodine one- 
quarter hour, 95 per cent, ateohol ooc-balf ho<ir, nbbolnlc nlcobol one-balf hc-ur, eoaiD nolutiou 20 minutt*, rinsed in 
top-water, mel.hyjene-blnc solution 15 miaute«, and dried »ith filter paper. With thjs method of staiaing the 
<^t>opltuim of the " budics " ia a mufcntu, light iu the amah Ixxiies, daiker in the larger ; the oeutral bodiea iitid 
i±foroatoid granule^ are a tCij dark bine, tlie nerve ctili ejtoplaam, u light blue, the Quclcuu a diuker blue, and 
the red blood cells a lirillinnt eoaiu pink. With more deeolorisntiou in the alcohol the " l>odtes " are oirt auch a 
deep magenta and the difference in colour hctwcca thorn and the red blood cells ia not ao mnrked. 

The " bodies " and the s'tritoturo ato often more elearly defined with this methckd, and perhaps, on the whole. 
it is better to uee it foe making diugnof^is ; but when there are only tiny "bodies" present, ■oi wheu the bmiu 
tipsuG is old and soft, the Gienit*a staiii secma to be the more auccesaful ; above all, when one winhf^ to study the 
oatarc o£ the ceotTa! stractoreB and granules the Gieuisa stain must be used. We therefore reeemmeud strongly 
the USB of both methods. Even if bath are used, and one has to wait for the longer method, the teehnique is &j 
Bunplei than ouy m far publisbed. 

Vaa Dieeon, working in our laboratory, suggests a staining method which diScrentiatea the " Xegri bodies " 
more quickly thati either' of the two methods described above. S-s far, the best proportion of the stains used have 
not lK.'en deturroiiiod, but sutisfjietory results have been obtained from the following mixture: To 10 drops ol 
distilled water three drops of a sat. ale. sol. of EoBe-Auilin- violet and six dropti of Lmfflcr's wlntion of methylene 
blue are added. The smenni arc fixed, while moist, in methyl alcohol for ooc minute. The stain is then pounjd 
on, warmed until it steams, poured off, aud the smear is rinsed in water and allowed to dry. 

The eytoplaHm of the " Ixidics " is a deep and distinctive red, their ioucr stmcturcB ate a dark blue, the nerve 
celts are a light blue, and the blood ceils a pale salmon-red. 

The fttaining mixture remains good for about bl hour. 

Their summary and conelusioDS arc as follovvs : — 

1. The smear method oE examining the " Negri bodies " is superior to any other method no i»i published, for 
the foUcwiug rpawns; (a) It ih simpltr, 8hort>.'r .lad less expensive; (b) the "Negri bodies" appeiir much more 
^Etinet imcl ch."tractiuTatic, For this reason, and the preceding one, its value in diagnostic work is great ; (e) the 
minnte structure of the " Negri bodies " cjiq bo demonstrated more clearly ; (il) ehnracteriBtie staining reactions 
are brought out. 



HydropbobiiA 
— caniifititd 
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Hydrophobia 2. The " Negri bodies." fta abowo by tbc smeAis hb woU as by the actions, nn specific to hydrophobia. 

— anUm-aad 3, Numerons " ljodic§ " are found in fixed virus. 

4. " Bodies " arc louud before the bcginaing of viaible gympUnm. i.e. on tbo foarth dny in fixed vima, on th« 
scT>eath diiy in etr<2c^t virue, nnd cTidoiicc is given that thcf nuLf be found earlj eriODgh to Account for the 

appcaraoce of infetitivity Id the hont tissues. 

5. Fornu /umilnr in stmuture and titniaiug qtmlities to tbo oChcre, bnt iimt witbin the limitH of visible 
structure cit (15U0 dinm. mngiiifif^tioD} have been seen. Bu-cfa tiny forma, coQaia-eiiiig the cviden-cc thej give of 
plaatleity, might be able to pn» tbt? <x»vs& Bcrksfcld tilt^m. 

6. The " Ncnl bodies " lue orgiuiisnia bolongiog to the cJass FrotoBoa. The reaaoofl Cot this conclunon ato : 
(a) Thcj have a definite, chamcteristic morphology; (ft) this morphology is conatAntly cycUo, t'.c oertiun fanua 
ftlwnys predomiiuito in oertoui stages of the dueasc, iwd n detinit? eeri^ of formic indicAtiug growth Kod maltipl^ 
cntion can bo demonatrat'Cd ; (e) the utructiire Kud stniiiing qiiiiliti«i as ■'h-uwD, eH|>ecia11y by the smoar method of 
cxamicatioii, rcaemble tfuit at certain known ProtoB«v, aotably of thaW bebugiflg to the Rulj-order Microsporidia. 

7. The proof thnt the " Ne^rri bodies " are living orgnoisms U snlDcknt proof tbnt tbcy nre the cause of 
hydrophobia; a Mnglc varieftj of living orgnaismB fonnd in snch larp! uumbtrvi in «very case o£ a disen.sc. nnd 
only in that diHoneic, appearing at the time the host tiMue becomc§ infective in regions tliat are infective, and 
increasing in the*^ iufc^tivi! urw* with tiae coar»o of tbo disease cao be no other, according to our praent tiowb, 
than the caiira of that di«raLac. 

A somewhat similar rapid luotkod of diagii08i& is that given by FrothiDgham.^* 

CornwaU- has n paper on recent advances of knowledge in connection with rabies, in 
whicii he points out that " Negri bodies '' can be demonstrated in brains which have been 
ill-preserved and are even in a s.tate of putridity. A miorosoopical diagnosis can now be 
raade in a day or so. If " Negri bodies " are found, rabiea can be aately diagnosed. If not 
found, and tho specim^i] is tit for inosculation into a rabbit, the biological test can still ba 
mado, and in a few cases, it succeeds where the " Negri bodies '' have been missed by the 
micro^'Qope. It is evident that early diagnosis i& important in the case of patients uowiUing 
to go for treatment until the diagnosis is certain, while it is satisfactory for patients under 
treatment to know that the latter is absolutely necessary. While "Negri bodies" are easily 
found in the brains of aniiiials dead from street virus, they are with ditiloulty found in fixsd 
vinia" brains, and then only in very minute forms. AH obaervers agree that rabic virus 
ialtered through a Berkefeld oandle retains its virulenoe. The large " Negri bodies " oannot 
pass this hlter, so if, as Negri holds, the brain is thickly studded with minute forms or 
apores, which are unstainable or ultra- microscopical, and, tlierefore, invisible, the tiltrability 
of the virus ia an argument in favour of the parasitic nature of these bodies. 

Nitseh, while giving sotne very gratifying statistics as regards the Pasteur treatment 
in his hands, indicates further improvements in tii& nmethod by conibiniug injections of 
antirabic serum with iDjeotions of fixed virus, as Pasteur's method of immuniaatiop oaa 
only Succeed in those cases which have a suliiciently long incubation period to allow of 
immunisatioD before the outbreak of the diseaso. 

BtefanesQu''^ has signalised the discovery of the " Negri bodies" in the salivary glands 
of mad dogs, while BabeH"* believes : (1) That certain very hue spherical, black or blue 
bodies (Cajal-GiemBa stain) found in degenerated nerve oells reprusont the paranites of 
rabies id full activity: and (2) that the large "Negri bodies" are encapsuled forms in prooess 
of involution and transformation owing to the local reaction induced in the invaded oell. 

Lenta'-' has recently desoribed two new staining methods for the " Negri bodies," and 
illustrates the results by two oolourod drawings which give a very clear idea of the form of 
the oorpuBclea. 

Negri,'* continuing his previous work, indioatee a cycle of development for the bodies 
bearing his name, which, though incomplete, is suggestive and strengthens the idea of their 
being protozoa. There are two phases : (a) large chromatin masses brealting up into 



I Frothinghnm, L. (April, 1906). Journal of Medieni Rrseai-fk, Vol, XIV, 

' CoTDwall, ,T. W. (April, 1906J, "Recent Advanceaof Koowledgi; in ConnocCion with Rabloa." Indvm, Medi&hl 
On&aU, p. 121, Vol. XLll. 

• "Fixed Tima" reaulte front tho eari&l pa9e&g« of ""street nabics" through rabbits. U JB exalted in 
vinUenco- — A. B. 

• Btefnueacn, B. S. (May 18thi, 1907). U. It. Soc. Biol., t. LXII. 

• Babe*, V. E., Pre™ Medical (October 20tb, 1906), ZaiUf. S'jg.. t. LVI„ t. 3. May 24lh. 1907. 

• Leut!, 0. (July 27th, 1907), " Ein Bcitrag aut Farbting der Negrischen Korperchon." t'ejit./Ur HakU I. Orig. 
Bd. XHV., p. 374. 

1 Negri, A. N. (May 5th, 1907). Rendu d. B. Aec. dei. Lineei, t. XVI. 

* Article ai^t oonsult^d in thv Qiiguia], 
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(/>) graine whlob ara Barrounded by a ring of protopl&sin, And whioli ara »(> sm&ll ke ciqly to be Hydrophol»i 
visible en iiiansf', —CQiUin 

Betulitiger,' iu an important paper, atiitus that spontaneous racovory of LixporiineDtal 
rabies eao tako plaoo in the dog and that the rabio virus can persist in tho saliva 
of recoversd animals. Tho points he raises require confirmatioOj and are under the 
consideracioa oJ a special Committee. 

Ice. A paper on the Pollution and Self-Purifioafcion of loe, in the Monthly BaUetin, 
New York Stfito Department ot Health, of March, 1907, will amply repay perusal to all 
thoite reaponsible for tho public health, and moro ospecially iu hot climates. 

It is pointed oiil. tbAt. there wrc vijrj fuw c««.» an rci?otd where intcatianl clweasoa hnvv been triiiJwl to iffi jmi 
tbo vehicle of iufccttoii and that, of th.eee, one uiimt clenily di^il.iDguiHli batwc«n iutcsCiiinl distil rlmucd^ cimiicd lij 
devompoeiing or^uic mattar, aad disxatifx, unch tia tTpfauid fcv>t)t or cbolcm, muiMjd by the ifpeeific genm. Sdiqg 
haU-dozeii niippauK! ice-boroc epidemics, chiufly of enteric fever, arc <:ited, sod the concliuiou camij to i6 thtit Ebu 
eridenoo is hj no meanH relinlilo. 

Ice may be infected bcimuw doriV'Cd £rom polluted wntcr, Riitnral ice may be ooutiimitinttid in litu, nod citticx 
mitiirnl or "articiciftl" ice nmy bu rcndcTvid impiire duhug manuMctiire, hjiiidling or distribi3ticin. The Inntf- 
Incutioned is by ffu the ino«t wrioiui niodu of iafottion, tor it JcnTUs tho time iaterral, lictwecu infection aoi 
tmuimiasioi], too lihort for auy conutcFactiog influenoc gf oold to be exerted. The laflucucuj cSccting' kII- 
pnrifiistioii uf ice arc : — 

1. Tbo pbeEomenou ol tul^idenwe nod oxid»tioa upon suspended mniter?, includiug buiiteriii in bodies of 
quiescent or slowly flowing wntcr. This, of coimw, Appli<» chiofiy to ice from liikcG Mid pondn. In riven, 
however, it ifi found tbnt in a run oF from 10 to 15 cnileBi, from 50 per cent, to 75 pcf ucut. of the bivclcm are 
temoved by tbis lae&ag. 

2. The removal o( auapeadc-d mid di-iaolvcd innttcrs brought almut duriftH: tbn (rocaing pniceaB, th« Ho-cnlled 
" liltnition proi^eiH of frecEing.'" Thin iu gcncm] effects ii reduction uf nixiut 9U per cent. o£ the biupcnded 
picticles nud hiijtcm und »3wi eliiuioiite to a certaju degree cbonii";!*! cuinpoiusd.- m solution. 

3. Andi most iaiportiint., llio cBect of low tompciatiiFC. Tho spcciftl point to note in thul the period of 
oxptJBurc IB of grciitcr imjiortiicii.'c tbiiu. tlae degree of cold. It is »iid tliJit bucterm :i.re niliioud iji uimiber ubout 
50 per cent, iifler eiptwure to freezing temperatures lur one buur; Ou p^r cent, "-fter 'ii lioni^; and pmclioilly 
loo per cent, ivftcr two ta three wcokH. The few killed after a month ore m attenuated ns la be iintible Ut produce 
dis6ft«e. 

4. The greneml tcudcncy to the dcrtructioQ of pHthogcoie bneteriK wb«n uxpimed or diifioniiiiated Ibrougb » 
body of watAT. This h no doubt due iu part to unbiToarjtblc caviroutncnt and is pnrt to the h.o»liIc uction of the 
wminou wAtor bneterin. It is tbos evident thsit in moet LiiBt(iQt«9 it U tlic storit^e, bnndUug n.qd distribution of 
ioe which requitG npeciftl Attention from the Atitndpoint of a hmlth ol^irer. 

Aa regards KhartouiUf a few remarks on this subjoct will be found under "Sanitary 
Notes" (Third Beport). 

Infectious Diseases. Under this somewhat comprehensive title we propose to 
ooDsider Only OQB point, namely, the early diagnosis of inieotious diseasos by recognitiou 
of the inVolvenient of lymph glands. 

Vipond- baa a very ioterosting papar OQ the former aubjeot, aud his conolusions may 
be quoted with advantage. He saye ; — 

1 . The nodes nre enlArgcd in infflctioos diflcases. 

2. Tbcy are eulai^d eome days before the developmcBt of the diaeasc. I hiive found thum to be culiirgcd 
and tender Beven Anjs before the mah irt mea&li^ Appoarcd. 

3. The enlAigement i^ most midked between the RgeH of from t^uoe to IB y^arg. 

4. Tb£ enlnrgetnent is not produced by tho ittitation of ibe laub, but i» dae to the abiion>tio>i ^ tbo polnon 
or tc>xin. 

fi. Ab IV rule Duiding miAatii do not contract infectiaas dlwascs readily, aetbe toiuils are emAU and inactive. 

6. The tendeuey to contract iniectious diseivse would be much lowened if the mouth and tou^ila w*ro in a 
healthy condition, 

7. The oiilargomeat of the aodra is more marlced in certain infoctiotu diaeasw thnn in others. For inataace, 
thvy arc larger iu erysipelas, meagles and rubcll» than in »cn^rlet fcvei and wlioopiug--(x>ugb. 

8. They resolve moi-e quickly in diphtheria under the iiiauence of ftutitoiin than they do in mcaalefi and 
cfvsipelns. 

9. In all infectious diBe^<» (exoept those of local inonbatioti) tbti poison moat Ukely >eiitetB the syBtQin 
through the too»h(, 

10. Supp'nmtion doai not take place in the nodes unlasa we arc dealing with a mixed iofcwtioa. 

' Remiing'cr, P. (November, 1907). " Bpontaneona Reoovery of Experimental Rabies in tlic Dog and the 
Pereistcude of the Rabic Virus in the Snljra of Recovered Animals," JourtniJ a/ Trojiicti t'etrrtaur^ .i^n^fu-c, p. 3D3 

* Vipynd, A. E. (Doeember 15th, ItXW), "TL*i Early Dinmitwi'* of Inftwtious Diwwiw-s by the Bocognition of 
the QGQeraL Involvement of the Lymphatic Qlaudnlar System." i>'nCtsA J^tdiMl Journal, p. 1710, VoL II, 
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Infectious Finnilly, wbon callci] to 9e9 R^ vhUd «ufl«ring trom ad infectiouB ducnsc, it ii cmc'e daty to examine the other 

Diseases— ftuldren in ttie family who bave been eipotwid, and. if tbo nodes are loani U> lie eulHrKeii, they too ehould be 
, . , ifioliitiid inimLHliitttly, (iDd thii* do :iwfi_v with the dAU^onniiB ouatom of billeting cbildteu upon friends and relatives, 
witb tb<i inovitiilik' riMult of spreading ttu disiiiuso broadcast. I anj siktijilied ttutt in tlic future Ihe practice of 
iaolfttin^ cbildruQ alriady auffering from infected nodus will liugyly do nwuy with lipidenaiea in publii: suliook. 

A gliiUiue at the niortaLit; UMf» of All ouf l&rgi? cities vrili obuw a, high dcath-mte fro'm iDfections discuses, And 
the «ariy rooofe'cirion of inffwticms dieeoses by mwins ot the node iyvylvemunt would reault in thesji prtjyjkutipus, 
which would prevent the sprefid of the diaenae^ tbiia mutvriatly rudiicing thu deBth-rate traoJtiug from infectiaoa 
diaeuee. 

Influenza. laHu^n^a, or what is eaid to be influenzEt, although I do not know that 

any oaeuB iittvu been diagiiosod bacterio logically, has occurred more than once in Khartoum, 
and doubtleSB true nifiueuza is not uncommon in the Sudan, for the disease is by no mearts 
confined to oountrieB with cold or temperate climateB. Hence some very interesting and 
apparently noao too well known facta brought out by AUbutt^ may be mentioned with 
advantage. I have tabulated them just aa they occur in the course of his lecture :— 

1. CaNca in which the rcispimtory tmct i§ unaffeutt'd ak not iufuL'tiouH, the difi«.'iiMe buiiig prDpiigat«d in tlit^ 
gpiituni nnil iprn^ from the respiratory tract nod nppnrently in ni> -other njaUuet save, pcrhnp«, «t the vei^ 
bcginiLmg ol' epideinigN, for betwi^eo lipidviniui thu {■.luillits miiht be Inteot somewhere, enleits, indeed, it is uuriually 
preeeat iu haiunii bcinga, i.e. in tbe omi uHvity, and for wme rensoa or other lakat ou patbogcoic propcrtica. 

2. thti origin nod habits of the pftnuits Ms still uokuowo, 

3. Five to six months immurmntion After &tt&cb is genemllj conferred oven on "viutj susceptible people. 
Twolvo mouthB is the more usua! respite. 

4. Tbe intlnmcnutioD mppean to be of An eryxipcbitous typo. There ia » toadoncy to sniuJI (jell and nnclear 
{nfiltratiou, there being fur more iatestinal inliltnitioa ttnn in croupvos poenuionisi, 

5. Thiii disease ia very seldom coaltncd to oue lung. 

6. [uiluviiisit, like phthisic, may ascavatc tbe lua?. 

7- Iq coDVftleaOi^QCC the malaise very ofton departs as suddenly nn it came oo, thut is to sny, a bra«<;iio 
rccoTfiry occurs in the counw of a protraeted cnuvaJosuenoe. 

3. lUlbutt nddi^n fourth to those usufiU/ rceu^niaftd, aAnxe\f ttic coDtlnuaiis form. There is a pecaislimt 
febrile stiite, though the tcniporntures am uot high nor tbe symptoms severe. 

9. In mnkitm; the diagno«Ln, it ia iuiportuiit to oolc that, unlike whiit is fojud in other febrile uonditioujii^ tbe 
arino in iatiiicoz& ia not bigh coloured nud ia not laUritiooa qji iu "uhill-" This would tvppcnir to bcft pjrautical 
point al vary eonsidemblu importance. 

10, Piimplegic attacks and peripbend OQurltia may occdi ae aoqn^lje, 
IL Aiigiiut pectoris mny also be a, uequQl. 

12. It Is not fuJt to give s patient chloroforni for adtnt time after lui inDlieJuAl i^ttnck, dWlag tCt the CBidiac 
dia&bility which eusiiea upon tt- 

Rogera" mentions that in India the type of the disease docs not differ from that mst with 
in Europe. The groat frequoney of roepiratory and throat complications help to distinguish 
it from malaria and seven days' fever. Its diagnosis from dengue has boon considered. 

Williams,^ foUqwing Corvigatt and Wilks, speaks of the great value of an initial dose of 
opium in intliiensa. A full doso of 20 to 30 minims of liq. opii. sedativ. is given, and as a 
rule abolishes the dist roe sing pains in a short space of time and ensures refreshing sleep, 
Indeed the action is so marked that it is probable the drug cserciees a specilic action on 
the PfeiQ'er bacillus. 

Nash^ states that in every case of influenza there is a swelling and cedema of the uvula, 
which, as a result, has a pale, vvaxy, cedematous appearancB. It is found at the commence- 
ment of the attack and UBually las-ts fot several days. He regards it as a certain sign of 
tbe disease. 



Insects. A good general article on the relation of inseots to human diaeases, albeit 
now a little out of date, will be found in " Harrington's Hygiene."' From this and other 
sources one has compiled a list of injurious insects and the human diseases they are known, 
or supposed, to transfer. 

1. Anls. Cholera? dysentery? euteric (over? and indeed all those disoaees due to 
oontamination of food (tee " Fliea," yug-e 75). There is no dehnite proof that ants act as 
veotors, but conBidering their habits in tropical countries, it is far from unlikely. 

' AUbLite, T. 0. (Mny 6th, lOOa), " Discuwiou on lafloenan.." Sriiiih Mtdk<tl Jmrnml, p. 977, Vol. L 
» Bogew, L., " pQvers in the Tropics," 1908. 
" Williftms, W. L., " Minor Mjilftdies." 

• Nash, W. G. (April 4th, 1908). Lanctt, p. 1032, Vol, I. 

* HjuringtoD, C, " PrBctival Hygiene." London, 1905. 
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2. Bed-hugir. Authras ? oerebro-apinal meniagitia ? endemic gastric catarrh of Auatria- Insects- 
Hungary? epidemic liropay ? interraittent fever? (Ruaaia), leproay? Leishnianiogia? uiouse coniit 
septicaemia? plagueV skio diaeaaoa'.' epirochietoaia? tubiit-culoais (Dewcvie'a case), typhus 
fever, yaws? 

3. Oor.kruacheg. Plague? 

4. Fleas. Miliary fever ? plague, taenia cuoumeriDa, typhaa fsver ? 

5. Flief! (non-biting). Antbrax, oonjuactival diaeaaea, cholera, diarrhcea, dysentery, 
enteric fever, myiasis of various Itinds, metaKoaii parasites (by transporting their eggs and 
depositing them on food); leprosy? ophthalmia, skin diaeases, stJiphylococcie iofectiona, 
trypauoBomiasis? ttiberculosia, yawa V (CaBtellani). 

6. Ffi'':i» {biting, apart from mosquitoes). Anthrax (as in Cypraa). Septic aud 
aeptioiemio infections, trypanosomiaaia. 

7. Itch Tnset't. Leprosy? akin diaeaaea. 

8. Lice. Skin diseases. Spirochsetosia. 

9. Mf}£ij\iiktea. Dengue j' distomiasis? filariasis, lepi-osy? malaria, Malta fever? aevoD 
days' fever? Weil's disease ? yellow fever, 

10. Ticks. Black-water fever? fiLariaais (F. pers!rins)f plftgue ? (Skianer), Japanese 
River Psver ? eki« diseaaes, spiiochKtows, spotted fever of Eocky mountainB? trypanoso- 
tuiftais? (Man^on'a suggestiou). Typhus lever? yaws? 

One may also Enention fta of less importance certain Coleopterous Ktid Lepidopterous 
larv» whiob produce cutaneous irritation and inliacnmationf while apidara, eoorpions and 
centipedes must also be kept in mind. 

As regards the Bed-bug, the following is quoted from the Indian Medical Gasette of 
June, 1906:— 

There w & deSoito tmditiou m RuBsia, frequoqtly i«pt>itt«d hy Trotesear Metchnlkoff, hi his [ectnros At the 
Pasiaar Iiutituta, that the bed-bup forum aa luforjiiediiilu hu!>t or in slI Ivast &a ag<;>nt for cctavuying iitU'riJiitLent 
fcTer, s& c&mjnoD in certAiu diatrictH ul tliat cjouutt}-. lt» powiUUtica ia llie rOlt of iutenncdidry in curulvro-spinal 
mutiiiL^tis nrc still tbe aubjuut of rnV'Suti^tioiL. 

La th>eHe circuniHtADoes, nil p^jesiblu iuftirnintioa with regard to tbu Piiei is iaten^iug, and coBsequeotlj o. 
leaflet i«4ued hy ttie Dcp-irtmCfit of AgHcultufii should .ittmct attiintion. Thiri piimpbJeE is written by Dr. Oiranlt, 
who ba* carefuliv I'ollowiid tho Ufe-hiatory o£ l-jdiui or clinocorw, a* tliu Soscl-L in vnj-iously called, in Bcicatiflc 
uuuienclAture, iiud hna fouud importimt nuw UKitcTuil with regard to it« Cvudiog bftbits. Tlic tidiilt luutiot tes^ 
about oOf* in (rom tbirty-sii to forty-flight honrs, ttiking ticnrly fifteuu miitutas to get ita au of blood. At earlier 
ftges, the fcediug period in omch shorter. Escept in suM^ptiblo liuiniva beings who liuve a dticid'cd idioeyncra.sy, 
DO local eflc-ct at uQ js prodnqod by tht; feeding proousB. Some iudividuxls, huwever, gii9er from almiMt iatiilarablt; 
itchin? AUd hnve a serice of urticiiriA-Uka Iwiuue. Thu parusite in so prcviilciit la (xrt&iL. p^rta uf tLu coantry, 
howerer, that it is evident thnt those witli no idioAyncr&sy are pompnmtivaly rare. Tbe insect may live from five 
to t«n weeks or even longer without aay icad. This ia e^pei-iaUy true during tbi; wiDt<;r, when, if t.huy have do 
food, they go into a ehort eoQintasi? condition, While encb iaReK;t seeras to live not l&Pger tbaa aliout lUO dwys At 
the outside, eoma buvs been IcQawa to exL^ aa long oa eight monthB; imd it is thi^ae th»t eunblc tbe apeciiK to 
coatiauC its eXiBtene<; even under aoftivountble circuinstaQCBB, M that tb«y lire from KUOD to Maaou in lumber 
citmp«, Bommer reaidoaces, (imptj npikrtmeute und tb^ like, 

Anutber iiiterestiiig phase of in^-esti^tioD with re^rd to the l^d-bug and ita cooaeciloa with dLw^ose niw 
«LtTii>d out by Dn. Qir&tilt Aud Stmuis, ns to whether or tiot the ia»eet tuui othi?r host relation; besides thcMe with 
tbe bumau race. As is ensity undientood, thti ho«t relatiuHii of this tosect are gruatly ino'CBBcd in importuDoe 
becfluae of tbcir scope in tbe potoutial trnLUimuiHton of disiense if they attJick otbur nuiainlft than inaa. It has 
beeu found cxperimeDlally that at loaJit niicct both living and doiid, i^m attacked by Iwd-bugA and thnt young mice 
particularly iiet;ui to pruvid'S an ejfcelleut supply of food for tbeiu. ThiN ob»crvntiou has bcuQ cuCiQ.raied by 
ob*ervatJona mJ»do by Dm, Qiniiilt !i«d Strauits, and. as it Menu ttot iinllkelj that other Bm.ill uninijil«, ineludiny 
even mbj, may akio h<i boitH, thi; Hjir^ud ^if H^iub nScctiooa as pest, mouso septiua^mia and thu lilcci by meaa'i of Uuh 
para^ittf ntuat be taken Into a<:coUQt. Ln a wurd, a d«w departure of dbea^e etiology seciua to ix 0]>eDed up by 
the« observntioas- 

C'iiiiej' /erJiilixriiu measures 4-5 mip. io Ign^h, 3 mm- in brendtb, and {iaReigtitabdanim.il segments. The 
feoislca depjiut tcfty whitL'^li c^^gs at a tioie, tbree or four tlnieis a ytiar, andl dmcx beoumea laature iii about 
eleven months. Bed-bu^ live in enicka and fissures, undtr earpets, behind pii.'Cnre^, in furniture, bedatcads, etc. 
Hidden by dny. at night they attack persons to lUck their blood. An .-itltJilini? scK:retioti of tbeir subvary ghinds 
forma the so-caLted " wheal." Bed-bugs con migrati: from house to house audi uiay luitvu a tiuuve if it Ijeevmee 
uninhabited. The eharacterigtic iiftrty odour of bugs 'a due to a olear, oily, volatile liquid flflcreled." 

Fattou deals with the diatributiou of the bed-bug, of which the two coiumon speciee ftre 
Cim&c lectnlnriue, Linn., and C\ rotmidatm, Sign., aa Patton has named (7. macroffphatiu. Io a 
private couiuiunication, Patton informs me that the bedbug from Angola Is 0, rotmuialns, and 
suggests that, it is prol>ably the carrier of Leishmauio&is in the Sudan. The Khartoum bug 
is iJ. IvctuiariiM. Patton also points out that tbe bug Uvea on blood alone, aot on moist 
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[iiKcts — wood, dust and dirb^ as haa besD stated. His Latest description' of bed-bugs may be qaoted 
coiitiimtil with advantage '. — 

TUt; tact tlmt tlie Jjeishman-DoiJOvaTi bpdy nDdergCMJs iu ertra-wrporijai deveUipwcqt in tbc bed-bug^ 
t'imer: miundaiui, niolces it ni^G&mry to dencribc briclly tbe two apodes of thin, iusect QBat>ai&ted vrith mao, 

According to Mr. Distuut, the Inraily Cimifida; which contniiia four giincra, f'-i'nua', Oi^-iticus, L'titixttiius and 
HcMithi-iiphoii, lielougs to the llelerupUra., n 8iib~order of the Wnjiiciit'lu, and ii4 piftced ia the serit-a ''f//iiiiiiKfrlit 
betweua tbe fiirailJea Fhyimuidie &ad CurtoewMftiAe. Mr. Digtant iiiforma me Ibe genus '.Vynw at prescut uontaiaa 
(oar species, L'Uaae- ttclnlnnits, LLnn., Vimer r-otinulatas^ Sign., Ciflnty pijrislrdii, Jenj-ns, and Cime^ tolwniiainis. nil 
of which Lave the following cbanictoM r Tbe hcnid m «hart nad broad with two prominent eyes, but ao ocellt. 
The antenoffi nrfl four-joiotal, the npjcsl joints being slender; tbe elytra ivre nidiiaeLitirx sud lie over the 
niGtathonix.. The protboiiix is semlluDft]' in Hbnpe with its nntfirior nnglea conBldembl^ i^ctundod. The abdomen, 
which ii uncuTi^rcd, COnaii«t« Cif^TeustegmCuta and nil eighth naal Appeod&gc; the legs are slender, the anterior 
tibije inuwis tbnn twice as toug, and the poatorior three titties an long, us the tani, whiuh nre- thixie-Jointed, The 
probusci^ m Hexed in n grooyi baneath the bead and prothoms. 

Tiipf aptciti, ^%mfx tuctulariaa^ Linn. The adnlt insect of this species is reddish-brown in cotoar and is 
cOMurod with fine hajrs ; it varies in length from ^'^ mui, to 5 nnn., the mule usually being a little snuvllia' than 
the fenmle. Tku hcnd in short nud brond itnd in instirted Into a aotch in the prolborux ; It oonUtin;) two lateral 

tirandnent eye* in front of which nr? the- two (intenme and in tbe m-cdiati line the thick first ^gUK'Ut of the 
abruic wht<:b is couttntiouH with the dorsnl ioteguraent of tb« hend. The antennas consist of fonr segoienttt, tlip 
lirst two being the Ihic^kcr, while the third iind fourth are i^Iender and oovured with long bain. 

The prtithonix is tiemilunftr in sbapc with two rounded horus exteoding close up to ttic ey^jg ; it* opper BUTfa.ce 
ift milted in tbe centre nad towards the Elides, cudii^ ubruptljr iit n line » little beyond the level of the eyes ; the 
r^nkAinder of the surface, including the two tiortw, is flattt'nM from nbove dowawarda. The ventral surface cf the 
protbonLK is concave and hollowed out on each side of the mid-Uae where the Qnt pair of legs are inserted. The 
RiesothoTHK, ae seen from the dorsal F^rfn-ce, i» triangular in sLapo with Hn apex projecting over the nn-jcthoms and 
between the elytni. The nnc«ot borax, next in (<izc to ttie protborax, lh almost entirely covered od ibt donsil hide by 
the elytm, and ou the i-entral surfaci: is seen as a aiuali cleft on the inner aide of the middle coka. The tlytra, 
which are inserted into the mesothorax just below the lat^jral nngk-H, luc two rudimentary scallop-shaped pi»:ea 
of cliitin lying over the metnthotux and sides of the first nbdoiiilnnl eegment. Their dorail Burfacea are convex 
and coTercd with bristles, while their ventml surfaces are ajincavfl. The abdonitn Is ri>auded and conaitits of seven 
a^menfs with nu eighth aud tippendnge. It is brondest at tbe third scgcuent tind gradually iKcuine^ a&rrower 
tdwardv tbu und wh^TO it if covered with long haus. Ln th^ male, the penis is iwo flexed ba a notch lietween. the 
seventh and eighth segments. 

Thti> bug b distribut'ed thri^ugb Europe and North America, and is nlm (aiind in Suea, Egypt, the Sudan, the 
N'orth-West Frontier Province of Indiiv, ObJaa, South Africa Bnd Australin. 

fimex rottuiii^ta», Sign., or the Indinn bed-bug, is darker than the above species, lieiDg of deep mahogany 
colour; its bead le not as long or a.H broad na thut of hcttihn-lns. Its protborox in nlao narrower and sliorter, \i 
tnOTC rounded and not flattened at the sides aa is tho protborai o( the t/pc speciea. Its abdomen ta orbicular, 
lieiog broadeiit at the second segment, and topers nkore abruptly towards the end ;, in all other respects it is similnl' 
to Oiiiiex /tfMiiriits. 

f-HmcT rolumlattis is distributed thraugi^hoDt Indin, Burma, Assam, KfaLny, and is also found in Aden, &<iemi 
Leone, the Islands of ftfaiiritius. Reunion, St. Vincent and Porto Rieo. 

CiiriAi* pipistrellll, Jcnyn.';, is HLintkr in colour to tvCnniintvn, iti) prothomx la also Icaa marfinal, and in all 
respectd it is more closely allied to tbe IndiiiO bed-bug. 

CimKi- ciilwnboTitts, Jenyns, has n ^ioiilar prothoinx to Jettvlariw and ia also of the aame oolonr. 

DisKcHon of the brd-lni^. The following method of disscctitig the bed-bug has been found satisfaetory. After 
hiiving killed tbe insect by placing it in a tube with a plug of cotton ivool «>'itnitMHg a ftjw drop* of ehJoroform, it 
is taken up with a pair of foruepa nttd thfi legs arc pulled o3. In removing the fore legs it i^ neceasury to be 
eareful not to iujutv the ptuthorax, ae they are firmly fixed in conenvitiea on its under anrfaee. The elytra ajrc 
next removed by niising them with a fine pair of foroeps and gently twisting them off frvm their jointi at the 
angles of the me.«>thoraz. Tho bug in now plni^id in a drop of nurmnl KHline aoliition with its head directed, 
towards tbe diaedctor. A fine OiUedle is inserted with the left hand into the right side of the protborat, while with 
another fine needle in the right band the joint lietween the proth-orai and meBotbomx is separated. By geutEy 
dniwing the needle ia the left hand and by exerting pr«BBiirc on the dor^l JinrfACG of the nbdomen with tlic other 
□eedle, tho CBSophagns, midgut and the remaining part of the inttstinnl tract are drawn out, and any portion can 
then be isolated and examined. The sAlivary ginndit lying on CaCh side of Che oasophngns are also exposed by this 
method- The dacbi of tho salivary glauda and the cw>pbagua eaft be followed into the crop HitoAt*d in the head 
by carefully reusoTing the piothorax. 

As the barracks an Kbartoum used to swarm with hugs, atid as they are troablescme in 
the quarters ai the Public Works Department, these notes may be of some inteceet, though 
One has never heard of any similar condition prevailing locally. 

The endsmic gastric catarrh mentioned under "Bed-buga" iadesoribedby Kirchenberger 
and Vala,^* It occurB during the summer inOnths in the Boutheni provinces of Austria- 
Hungary, and speoially attacks soldiers in barracks. The incubation period is three to Jivo 
days, followed by a prodromal stage of a few houre; characterised by malaise, headache and 

* Fation,. W. 3. (1947), "The Development of tbe LelshmAa-Doiiovaa Parasite in Cimex RotaudAtos." 

Seisj\fifie Memiirs of thf Oorvmmml- a/ India, No. 31. 

^ Kirchenberger and Tula (September 3rd, 1907). Allgtm. Wi«n, Mrd. Zeilung. 

* Article not comulted in the original. 
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ooostipation. There is then a rise of tdQipeiature, the globes of the eyes baoome tender iDsects— 
and there is a characteristic inj&ctioQ oF the coujunctiva, hence the name ^' Dog diBeaae " eoHtrn 

appUed to the condition from the faucied resemblance of the affeoted eye to that of a dog. 
Mild bronchitiR, gastric tenderness, cramps and epistasia are the chief Byinptoma, together 
with a rash like urticaria or erythoioa multiforme. The disease laata two to four days and 
terminates by crisis, but convalescence ia slow and there loay be considerable aoiemia. 
A lasting immunity to further attacks neemA to be oonfon-ed by the disease. It h&a 
been attributed to the bites of certain gaats but there seetus more reason to believe tb^t 
bed-bugs may be the vectors, 

Kiog' has dosciibed a vory tiny blood -sucking Eemipteron, whioh he found in Khartoum. 

It attacks without provocation, but only causes slight loctil irritation. 

As hornets are common in the Sudan, though apparently for the moat part quite 
inoffensive, attention may be directed to a note wherein MacWatterB'^ details three oaaeB in 
which serious symptoms of collapse followed the sting of a hornet ( V^i^a o*-ce«/a/t«). 

WeLIman^ draws attention to the noxious Larvs of Coleoptera and Lepidoptera above 
mentioned, some of which may cause severe pain and skin eruption, while nervous symptoms 
may follow contact with stinging caterpillars. He has als^o a note on two species of 
Myriapods. and stateB that their poisonous secretion is probably from the foramina 
repugnatoria which are at the sides of the segments and look like traohael stigmata. One 
has had Myriapoda sent from the Southern Sudan, some of which are said to be maoh 
dreaded by the natives. They are being determined by Professor Werner of Vienna. 

Jaundice {Infedinm). See Weil's Diseaas, p«^p 231. 

Kala-azan See Leishmaniosis {helnte). 

Leishmaniosis. Various, reports havi^ shown that this deadly disease is of much 
wideif distribution than was at tirst thought to be the case. ABsam, Bengal, Soulbern India, 
Ceylon, Burma. China, Arabia, Egypt. Sudan, Tunis, Algeria, South Africa and Crete are 
the places where it. has been known to occoi-. 

Most of the facts presented in various papers, together with original matter, are to be 
found in Bogera' work.' We can only quote some of the more important points to which 
he refers and supplement them from moro recent papei's. 

In speaking of a certain epidemic, he explains the peoulianty of its course by the faot 
that the disease travelled through the virgin soils of a certain northern valley In Assam, 
preWously unaffected by the sporadic form of the disease, and there found a population fully 
aUBoeptible to its deadly inSuence. Hence it was able to work terrible havoc. This, if 
confiruied, is interesting in the light of a similar state of things probably existing in Central 
Africa as regards Sleeping Sickness, which invaded Uganda from the west with such dire 
results. 

The early stages ars T&ry hard to diagnose, the differentiation from typhoid and para- 
typhoid being especially difBcult, Rogers says the high continued type of fever, especially 
with a slow pulse, is almost conclusive evidence of tj-phoid as against early kala-azai', 
while the high remittent type is almost equally rare in the latter disease. Some typhoids, 
however, show the alow remittent type which is common in kala-azar, and if a negative 
serum teat has also been obtained, the blood changes must be turned to for help. 

Three of the most important early signs are :— 

1. Donblc remittent type of pyrexin. 

2. Persistent romitteot fever witb abwD<% of WTere ooostitutioTiftl di^turlMQoe nnd of Rbdomiiutl or 
respiiatory sTinptome. 

3. Buliirgement of spleea down to the oavel. 
Sogers has shown that a marked relative leuoopcenia, say less than 1 white to about 

1000 red corpuscles, is practically diagnostic of the disease and is of bad prognostic 
significance. There is nothing special to note as regards general symptoms, except possibly 

' King, H. H. (December 15th, 1906), " Blood-Suddng Hemipteroii." Jaumnl «/ Tropiaii Mrditint, p. 373. 
Vol. IX. 

• Mn.cW;itteCH, B. C. (Jime, 1908), "Soma Eflccta from atingiag by a Hornet {Vetpa Orif^tali*)." Iwiian 
iltilical OifZfU*. 

' Wellman, F. C. (June lat, 1907), "Notca oo Home Noxiuna Larva fmra Angoln," Journal of Tro/iieai 
Mfiiirinr oiid H^/fflciic, p. 185, Vol. X. 

• Itogen, L,, " Fever in the Tropica." (ioc. n'f,). 
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Leisb- that the majority of casQS begin with rigors, but a good account is given of the changes in 

liosis— tht! spleen and liver. Tht) former is usually hartl and, in very obronio oases, its firm edge may 
conii»ri.rit projeflt SO as to be evideot to sight through the abdominal wall. The rapid increase, and the 
stiU more striking rapid decrease, which may occur iu the size of the spleen are described. 
In very chronic casea an actual cirrhosis of the Uver may occur. The surface of the organ 
13 smooth, and jnicroaeopicaUy there is a very diffuae intra-oellular cirrhoBia in the fibro- 
eallular tissue of which shrunken pataaitea of kala-azar may stiU be visible with a high 
power. Advanced ca&ea are accompaoied by ascites. 

Tiiu cUiet bliiod i^linn^L^ is a ^nuit reliitivc reduction ot tbe luitcooytcd wtiiuh may be cxtreiuti evea at a vecy 
early ntiig^;. Tbi:rt> ia luu'ilij uL-un n innrkod iucrciist; ill tbib jmrcuntngii of tlifi Ini^ moDoauiilearft. Tbis, bu it 
noted, niroLj ocnnnt enrlj in typhoid, aa.d honce i* a. useful diagacwtic did, 

PcAiibly improved technique wili bo ikblt; tu demonatrnK; ptim.sit(.f) iu (be pcriphern.1 blood cvca early ia the 
diaenw;. As regnrds the jfiiuiiml couwe of tbc fcver, naay cbatts Are given sbowiiig tbe different types of fevcF. 
A double reuiittcnt piiHiug iut^ » low fe;v«r is '(.■ommuQ, wbile tL« low ountiDued type nUo ocean. Both bi|;h 
oontinucd and ttio liii^b reiultiteut twian are maah inarc rare. 

Bhmil c!iiniitr<i. 

1. Marked niu»iuia ia only clinnKituistiii of the later Ktagcs. 

3. Rel&tiTC JGUcojKoni;) iti very mnrked and mny t>e pntbognoinotiio. It is \»s maikcMl during high fever tbaa 
during renufuioiia or low Laiurmittuut pyrexia. It ia importaDt to uotfl that s great dei^riM: of Icuix'iHenia nmy iv 
ubsunt in kaln-azar, (li) during a.uy inll.iuimator/ compliCAtions tiich im puejnitini.'i, djsuQtery, crt tti^miiiurLi, 
nieningitiH, phttiiais, etc. ; {b) during liigh rL-niittt'iit pyrexia oerawioonlly ; [r) during tbe very carliiwt stages of tbo 
OiBoasG aauh aa the Arst muutb of fuvsr, or ia cccoveriag potiu'iitii whu bavvi beun fnw froia fuvcr for kiidc time, 

3. Incceiwe in the Inrge moaoauclciitni. Note that kaln-aE-ir diffcn from mnlfkriu in. tlint thiit incteuac dCcms 
to WKur iQOie freiineutly whcu there is Uigb reraittetit fever tban wb^en it U intermittoat or absent or when tbe 
temperature ia DormAl. tu malarlu it in les^ uitirked or even alueQt durlDg pyrexia. Aa iaureaae of tUc large 
moDDQuclearA in typhoid during Fuver is very mrc, Uencu this Digu ia valuable ■□ ciArly loilA-azar mtb high 
remittent fever which cloaely simitlAtes that of enteric. 

4. E>e(;reae(! io ttie polynucLcara. TbLs, vrbicb ia mnrhid, in of nignlflc&D'ce iu two directions, (a) Aa a 
prognostic sig-n, the prognmii becooiiag progressively vome as the polynQClea» betome tewtr tuna fewer. 
(A) As a factor prediKpooiug to the a^condury inllauimHtoiy oo-mplieatioos, often coccal or bactertsl in origin, 
wliieh EH) often provu futal, This ia easily u.nderbtood wbeii it b rvoivmbercd tbat there inny be n lo» of 
niae-tenths ol the phagocytic polynuclenr leuccniyteg. 

5. Tliere is increase of the lympUocytes and decrease of the eoainophites, but tliwe chitnges Br« of no specinl 
import. 

As regards treatment, Rogers apholda tbe utility of quiuiue giveii in large doaes and for montba together if 
necessary. He haa repeatedly seen n high remittent fever rednced to a comparativeiy h&mil&w low intermittent 
one by iUcTBiuiiag the -cjiuLntity of quiuinu given, say, iip to 60 gmin« ur even 90 graiiiH a day. He abio poista uiit 
thnt a consjdentblo number gf cusCB wholly recover. 

Tbe parasite in ttLea fully considered. It mity be found in pmctt'Cally every or^n of the body, but is. most 
aumeroiM in tbe spleen, booe-marrow and liver. Cbristopliiain' work w mentioned. It sliowed that the parasitea 
multiplied muii|]y in the Hrge endotLelinl or iimeropliagii; eells ot tbu 4ple<eu find bone-marrow, especially until 
the invaded oelk bulge into tbe luaittti of the veiswlFi, Hence, wliua eplcuic puncture lh performed, the larger 
oiLpKulated forma &te obtttiucd. 

It boa been fouod tbat the panuitc is abient Erum the body in diiwnw» otber than kala-naar., 

The flftgellated stage of the parasite is then disoussed and its i-esemblance to 
Herpctomonas noted. These discoveries and obsei-vations are bo well known that there ia 
no need to refer to them here at any tength. One important point, however, ia the optimum 
temperature for the cultivation and development of the parasite. Tkia is between 90" C. 
and 22' C. Hence, in working with bed-bugs, it is well bo carry out tho feeding experimenta 
during the cold aeaaon. It waa Rogera who determined that the reaction of the fluid in the 
stomach of the bed-buga, after they had sucked humari blood, was distinctly acid, and this 
led hicu to employ itn &oid medium (citrated human spleen blood plus sterile citric a-oid) for 
Oibaerving the develqpnjeivt of the parasite. Prophylaxis on plantations and id villages in 
India is fuUy considered. Segregatiou of the sick, building of new lines and the destruction 
of old houses and purification of old sites by fire are advocated, as is the destruction of 
bed-bugs by sulphur fumigation, waehing beds with strong boiling oarboUo lotion, boiling 
clothoa ia the same or destroying them altogether and burning blankets. 

Rogers,' in a recent paper, enters mora fully into the question of the oirrhosia of the 
liver present in cases of kala-azar, and oonoludea that : — 

1. The JtiOflt ohroiuc Caaea of knlA-nzar not infrequently tenninatii tbcir course with ascites due to cirrhosis 
of tbo liver. 

S, The cirrhoaJs is of a peculiar iatialobular type of unifdrm distributioQ, asd with a smooth surEace to 
the organ. 



' Bogen, L. (July Ist, 1'908), " A Pecnliju IntnilubuUr CirrltOii^ of the Liver produced by the ProtioaKl 
Parasite uf Kiitii-azar," Anjtah uf Trvjiiml MnHdnc und /'uraMlu/uyi;, Seriw T.M., Vo). II, No. 1. 
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3. It is dae to the protozoal parasite of kal»-aear, whicb may be found is the livor and otbei orgniis after LeiSb- 
*"'^- numiosia 

4. This form of cirrhoeiB of the liir^r la mucli commoner in Lower Beu^I tbaa o true innlaiwl cirrhosip, ronfij 
with irhich it bna probably hitherto b<!ea ooafuBad. It lb, however, much leas common than ntrapbic iiinhoeia 
duo to unknown ciiuaea, 

Patton,* who has done the work on the development of the parasite in the bed-bug, 
reuorda his late'at work from which we oull a few notes and his concluaiona, The Urge 
endothelial cells mentioned above, which contain the parasites in large numbers and are 
fouod iQ the liver, spleen, bone-marrow acd lymphatic glands, oocur in the peripheral blood 
of patients aotne days before death. "It seems most probable," saya Patton, " that the 
rupture of these cells and the liberation of the parasites they contain, explains the 
ocGUrreuce of the large nnmbera of parasites id the peripheral blood of patients suffering 
from uloeration of the large intestine. Ouo© the paraaitea are set free in the plasma they 
are imunediately taksn up by moqoquctear, eosinophyl or polyiuorphonuctear oeUa." 

It Is suggested that the brawny sweLllnga met with in the course of the disease, and 
ainaram urit, whioh ia ao oomoioQ, both owe their origin to haemorrhage oauaed by the 
blookiog of a amall vessel by one or more of these large cells. 

Attention ia drawn to large, non-nucleated, parasite-containing, blue'Staming (with 
Giarnsa) bodies, also found in tb$ peripheral blood. Some beliere them to be altered red 
blood corpuscles, others, detached buds of macrophages or mononuclear cells. 

The gecerftl evidence seems to be against the occurrence of parasites in the red oella. 

In continuation of hta laat r&port,^ Patton gives more con^rn^ation regarding the 
development of the parasites (n 0, ratumlattts. After the early stages of development, i.e. 
increase in volume of protoplasm and in size of micro nuclei which show signs of commencing 
diviBLon, one or other of two things takes place: (1) the parasite may rapidly pass on to 
flagellation; or (2)^ what is more important, they further enlarge and by consecutive 
division of the macro- and micronuclei produce a rosette of from four to eight parasites. 
"The single flagellatea enlarge and begin to divide longitudinally to result in oval or 
spindle-shaped cells, while the rosettes, after dagellation, begin to divide up into separate, 
elongated flagellatea. The oval or spindle- shaped parasites divid© repeatedly .... 
ajid result in smaller and more irregular forma, AU these changes may be seen in the bug 
during the first three days. Still later, longitudin-ally division of the oval and irregular 
flagellates progresses rapidly, so that by the hfth day the majority have become small or 
spirilla-like flagellatos." 

Patton also deals with temperature requirements and ooncludea that the disease 
usually begins in the cold weather, but this ia not to say that infection can only take place 
during this season. 

The &aal stages of development and the method of re-entry into the huraan body have not 
yet been determined, but the conclusions on this very valuable work so far are as follow : — 

1. Though kala-n.zar is n ohronlc dL^iKi^ k^lng rana^ inontlia had ofCcD jcnn, it ocCfisiOQ&llj ruoa aa &cut« 
course t^rmioatiiifj in froin four to Use luonthB, as il histnifu'd. by thu caae described above. In those nuiite cases, na 
well e& ia tlie chruiiiu outs IciriiiiDatiiiL!; with ukeratiun of the Inr^u mt&Eitiae, the piiraujte? are fuuiid it fuvr da^a 
bofoK death in large nnmbura in the- jieriphc/al blood in the leilcoCjtCa and endothtiljal oellB, tkud the hitter ore 
probably tbe Kurce of ntl the p-:irnaitea »qen (a the circulntiag blood. 

2. Though the pnnuitea are most abundant lu the pcripbcnill blood toworda the end of the diaeftse, they ar« 
h\sa found in the curly atages, aa a cosq rweatly seen clearly iUuatrated. 

3. Ia the fenuLlu na well <i9 in the malo bed-bug (Cima TQtUTulatus) the parssLtea have by the third day 
passed through nil the intenncdiate stagea of deTelopment described abovfl up to the formation of the mature 
BagcllatcB. Rapid mtilttpUcAtiou bj rosette forina.tion ia » " chftrActeriAtic fciktorc of the dCfcldpOiCDt of the 
paraaite in tho bed-bng." Aa the oifiie bng aqoks blood, it probably plays aa important a rflte in the tmaBmisBioD of 
the diufiee se the femnle bug. 

4. The infectioa acquired b^ the hag vnries conaidembly, aome ingoBtiiig largo number? of piunsites, othen 
ooly & few ; ftnd there is no flvidcaca At present to show that the development in Uie bag depends od vorlatjoaa in 
the tempo rata re. 

5. The tendency that the diaeaw hts to linger in a house for n bug time ia probably explained by the fact 
that tho pnrasite mny remain In tho midgut of the bug fur several daya before begLnning to duvelop, and, sis the 
nytophs, whi«h take from sevi;a to ttiu weota to arrive at maturity, may ingest tho paiasitea shortly nftor hutching, 
aad 03 a rule teed ooly once betwceu each moult, the infcctioo. may rcmala for A considerable time in a hoiue ; 
there is do avideuce at present to support the vieir that the infectioa ia inherited by the bug. 



■ Patton, W. 8. (1907), "The DeveJopmeat of the Leishmaa-Donovan Farasito in Cimex Botnndatna." 
SeimtiJIe Jiejtu>irs of the Otn-tntmfnt i</ India, No. 31, 

■ Patton, W, S. (1907), "PiwliKiiiiary Report on the Development of the Lclafaman-DonovaD Body in the 
Bed-Bng-." ScUnCific Jitiaoirt of the Oai>«m>i*mt aflTtdia., No. S7. 
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LeishmanioBiB was recently discufisaii' m London. Bassett- Smith referred to the 
occaeioD&l similarity of the temperature chart to that of Malta fevor, the occurreDoe of 
hsBUJorrhagea (opiataxis), the beoeflt rosuUing From atosyl treatment, the drug being pushed 
to 12 gcaijiB a day, and the danger of splenic pimoture. Liver puncture, he thought, was 
safe. 

Precautions for pimotnre are : (1) Warn patient to avoid movement. (2) Thoroughly 
sterilise the skin. (3) Use a small needle and withdraw the blood quickly. (4) Apply a 
£irm binder and make pEttient Ue quite Still in b^ed for several hours afterwards. 

Matison described a case in a European which seemed to bo about to terminate fatally 
and then markedly improved. Thiy may or may not have been due to the atosyl used in 
treatment. 

Others apoke to the value of change of air and a sea voyage. The general impression 
was that when cure reeulted, nature had baea the suecesaful physician. 

Low mentioned a case clinically indistinguishable from kala-azar in which no parasites 
were found on spleen and liver puncture and in which, post mortem, double tumours of the 
adrenals were found, although there was no bronzing of the skin. He also mentioned other 
coiiditiioDs, such as Hplenic anaemia, closely resembling kala-asar, and pointed out that for a 
certain diagnosis the parasite must be d em onat rated, 

Leishman mentioned Gimnuins' §ugggstioD to produce artificial pustulation and thereby 
obtain polynucleara without haviog to resort to spleiiic or hepatic pmictnre. 

Woolley* has described cases in the Philippines with aymptotas of splenomegaly, 
rheumatic pains., (edema., diarrhosa, with or withont h&patic enlargement, and remittent 
fever, but in whi&h no Lei sbman- Donovan bodies could be found. He believes tUey roay be 
associated witb a chronic iofection or iutoxioatiou origioatiug iu the intestinal tract and 
that, white a certain number of oases of tropical splenomegaly may be due to infection 
with the Leishman body, it will be found that various organisms are associated with the 
clinical picture and that the symptoms will depend chie^y on intestinal conditions and 
pathological changes in the iuteatinal walla. 

NicoUe and Cassuto" have an interesting paper on three oaBeo of splenomegaly in 
children at Tunia, in which cases the Leishroan bodies were observed. There is a good 
coloured plate showing amongst other things a capillary of the hver with parasites in the 
endothelial cells and the forma met with in culture. The authors conclude : — 

1. Tbat tbcre exLit!) is 'Tttuid nn illccas at inteute wttb B7mptoin& aimilBr to tboBti of kaln-AEnr and 

apparently Ldcotioil with cOrtaJn cii^ds of iaiiatile splcaic nmBniiii, desL-ribcd moro especially ia thu suuth of Itiily. 
Kt UBUftllj *aein9 to t«rniiruite in death, but treiitmeat by atoxyl rnay putsihly prove beneficiwli The etiology ifi 
aabnowii and the diag'aaaia caa only be mnde with ccrtniaty by splenic panctare, 

S. Tb^ pnthogonio agent is a protozoan iDdiBtiiiguisha.blL> from tlie LeiflhmaD body. Ite habitual site 
appears to te Vac i:QdutlieliLiiii of tb@ v^»cla, and it is found id tile blood and Utct and more rarely in the 
lymphatic glacds nod in tbc blood, 

3. ThlS' parnaite is eoaily culU'vated at 22" C in the condcuaatibu water qC bliwd-agajr (ITovyaad McNcare 
medlttEn). The cnlture forms are identical with tboee of tliu Lcisbtiiau parasite in citral^d blood. 

4. Until the JdcDtity of tbjs parasite either witb the LeLahnitiD body at tlie orgnniHin of oriental nre 
doAuribed by Wright, it ratttbllahod, it is propoaod to groap the follgwiug under the ^ocric onrne Lei^hmiuiui. 

LeUhiimnia torighti, the cautw of oriimtal bok. 

Leishmaniit dfffiovani, the cause ol kala-azai. 

Leishmiinui ijifantatn., the oaoae of A.e1 iaCAQtile splenic intection closely r^embling kala-anr, obncrred in 
ItaSy Slid lo Tuoia, 

One's injppesaiou is, however, that the three caaea recorded were merely examples of 
kala-azar affecting infants, and that there ia no need to accord them apeoial diatinction. 

In a later paper, NicoUe and Gomte* noention the very interesting fact that they have 
found the parasite in a dog in Tunis. They also state that the children whom they found 

' ■' Kala-naar " (Marcli Ifitb, 1908). JourwiJ «/ Troinenl Medicine, p. 85, Vol. XI. 

' Woolley,, P, Q, (Jimc, 1906), "Tropical Febrile Splauomagaly." FkUippine Journal of Heitnoe, p. S33, 
Tol. 1. 

■ Nkollc!, a., and Oassiito, B, (February 1st, 1903), "Sm Trois Caa d'Infeetioo SpWniqMe Lofactile k Corps 
de Lehihaian obaerwes en TuuiBie." Archive de t'ltiftitul Paalfnr ds Tunis, p. 3. 

« NicoUe, C, and Comte, C, (April 11th, 190S), " Origia* CftuUie du iUla-azw." Arc&m da t'lmtiM 
Pitattwr iJr T^nia, p. fi9. 
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infected had been in habitual contact with dogs. They are inclined to think that infection Leish- 

may be derived from the dog, and that in this animal the diseaB^ runs a benign course, moniosis— 

Their -work, which ia of a preliminary nature, requires confirmation, bat is at least tmtintm 
suggestive. 

The presence of Leishmaaioaia in the Sudan was first determined by Neave, who 
reported a case in a child from Meahra-El-Rek. For a coneiderablc period thereafter no 
further caaaa were recorded, but recently, tlianka to the work of Captains Cummins and 
Bouafield. of the Egyptian Medical Service, a oonaiderable number of instances of the 
disease have been brought to light. In addition, as already mentioned. Dr. McTior Pirrie 
fell a victim to it, and I have found the parasites in the splenic amears ot several oases sent 
me for diagooais from Wad Medani. A aacond fatal case in a European has recently occurred. 

As Captain Cummins furnisher a special paper ou this important subject there is ao 
need to enlarge upon it here. 

Its distribution has yet to be fully worked out, but it seems commonest in the Eassala 
and Sennar Provinces, at least at the present time. So far 0. lecUilarins is the only 
species of bug found in the f3udan, but it ia possible that 0. rotundatus will be discovered in 
the regions whore kala-azar is endemic. 

I have little doubt but that the disease is much more oommon than Is generally supposed 
and that hitherto it has been overlooked or not recognised. Every effort will have to be 
made to arreet its spread should it show signs, of e&tending beyond its present known limits. 

Leprosj. In looking over the recent literature relating to leprosy, one notes the 
tendency to attribubo the diisea^e in the first instance to the bites of insects. 

Thug Mtigliston^ of Penang suggests that AcarM scah'ei may be the carrier of infection. 
He found that of 77 lepers, 44 had itch on admission, 11 of the others remembered having 
itch, and from the remaining 22 no history was obtainahle. Ho thinks it possible that the 
bacillus of leprosy may be conveyed either in or on the insect. 

Basaewitz'* also cites a, case where in all probability leprosy was conveyed by the 
parasite of scabies from a leper to his attendant. The incubation period was two and a half 
years. 

Goodhue' of the Leper Settlement at Molokai, Hawaii, reported the finding of the 
baciUaa of leprosy both in the female mosquito, Onlex punge}ig, and in the bed-bug, Cimex 
lectulariut. He is inclined to think that the bug is a groatf^r factor than the gnat in the 
spread of leprosy. 

Smyth' of Lebombo states that in his diocese there are tribes which till quite recently 
have been free from Europeaa influence. The cases of leprosy amongst them are sporadic. 
Thase natives eat and drink out of the same pots ; if there be food, no matter of what kind, 
they all share alike. They practically live altogether, with one exception — no healthy 
person ever sleeps with a leper, or one suspeoted of leprosy. In the case of married people, 
they have intercourse, but it is always in the daytime if one is a leper. The children of such 
parents appear to be normal. The sick are isolated in a hut or huts quite close to the 
village, but no healthy man or woman sleeps there. Smyth argues with some force that if 
the interniediftte host were winged, it would fly from hut to but, and therefore leprosy would 
spread in the villages in a Way that it does not seem to do ; if it were infectious, like some 
other diseases, people would catch it from the coiutuon Bpoons and cups j if it were due to 
food, all who eat that food would be liable to get it. Therefore we are driven to the 
oouclusioD that the Cimsx lectvlariits, or some similar wingless parasite that feeds at aight, ia 
the means of conveying it from man to man. 

Hutchinson'^ adduces the following arguments against the insect theory: — 

1. II aucb conveyanci^ were pos^iblfi, how account for the tUaappearaDce of the disease in the fifteenth and 
axUxath ccDturiofi from SliigLaad and from fluiropo ? 



' Miigtiatan, T. C. [Jaly ISth, ISOd}, " On n Poasible Mode of Oommimioation of Leprosy." JoutiuU of TrapiMi 
Medieiiit, p. 209, Vol. VUI. 

< BossGwitz, E., .\fili\eh. Med. Woeh.^ 1905, No. 41. 

' GoodliaG, E, S. (Augiut, 19W), "' The BacUlas Lepne ui the Goat aad Bed-Bug." Iiidian Mitiieal Ocaeth, 
p. 342, Vol. 3tLI. 

* Smjtt, W. R- (Deeetnber 8th, 19UG), " Leprosy." British Medical Journal, p. 1670, Vol. II. 

' HatclmisaB, J. (December !!2]id, I90G), " Mosqtutoeg and Leprosy," Bi-Uish Mixiieat Juamal, p. I8-U, Vut, 11. 

* Article oQt oo-iualted in^the original. 
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Leprosy — ^ Leprosy now prevnils extensively in Sonth'Sni Chins nod a anknown, Car tlie most part, in the North, 

continued 3. Hnsbjind and wife scarcely owr suffer together. 

4. Tbe me<iion.l offiuere and 0111*99 oi leper aaylums never contract the disease. 

5. In all Iei>er i»jltiflis th&rc are a certAin number of inmiktc^ ^ho bare hocn admitted under erroutioaH 
diagnosu. These oftea remain theru for j«arB. jet they uever aaiuire Icproey, 

6. The lepcra who an brought from nbroad into Engliind and Northern Enrope never become sources of 
iufL^utioQ to others. Fnrther, it does not seem probable that the prick of nu insect should convey a diseosQ 
respcctiug whiub careftiUy-coaduated experiment-al inoculiLtioa always fniU. Moreover, leprosy never (thows any 
primiuy soro, 

Turniiig to other aspects of the question, an analysis, of 220 caaes of Sudanese leproey 
by ToakiQ* is o£ special interest to us here. The Cectral Sudan, i,e, the regioQ about 
Sokoto. £aDo and Kuka is that concerned. In many ways the habits and costoniB of thie 
races inhabiting thia part of Africa appear to be identical with those of the people of the 
Anglo-Egyptian Sudan, and to anyone anxious to work out the leprosy problem in the latter 
country, a perusal of Tonkin's paper is indispensable. In a summary he shows that theage 
of onset seems to work out earlier for the Sudan than in some other esploited areas, but he 
notes that this may be due to some special loGal conditioui! which have escaped attention. 
He says little about recovery from the disease, hut indicates that in the Central Sudan as 
elsewhere there is evidence to ehow that it occurs and that thia question is one meriting 
more att>ention that it has yet d«fierved. 

The history of his cases does not support the factor of heredity as being instrnmeptal 
in the production of the disease and he bringa forward arguments against it, for example : 
leprosy is a disease which reacts prejudicially ou propagation, hence it is not likely to derive 
support from a factor that is hereditary. As regards predisposition, he shows that leprosy 
has occurred in many people who have had no leprous ancestors. He believes de&ci&neies 
of diet have a great deal to do with it, coupled with faulty hygienic principles as regards 
clothes and bedding. He aaya that wherever leprosy occura we have habits with regard to 
clothes and bedding which are open to criticism and stereotyped national diets which leave 
much to be desired. He remarks that in the Central Sudan the commnnistio way in which 
unwashed olothes are handed about mast have a direct influence on the spread of leprosy, 
and that a diet in which the carbohydrate elements are represented to an extent which 
disturbs the proper proportion of the nitrogBuocB would appear to handicap races reared on 
it in their hght against the disease. He does not, howeyer, believe that an ill-assorted diet 
wiU cftuae leprosy or that the disease cannot be contracted without the intervention of suoh 
a diet- Still he does maintain that in the Central Sudan the most frequently operating 
factor, not in causing the disease but in assisting to determine its incidence, is that of a 
badly balanced and, therefore, inefficient diet. 

It is worth noting that fiah is recorded to be dear and, therefore, consumed by the 
masses of the country even to a leas extent than meat, which is by no means a staple form 
of food. Salt throughout the whole country is scarce and dear. 

These latter paragraphs lead us into the realms of controversy, and though it is, of 
course, impossible to quote fully from the literature which has accumulated regarding tlie fish 
theory of leprosy so ably and ingeniously put forward and tenaciously supported by 
Jonathan Hntchinsou, reference must be made to several of the more interesting recent 
papers available. 

The whole subject ia considered in a review* of Hutchinson's work "On Leprosy and 
Fish Eating; A Statement of Facts and Explanations." Hutchinson's theory is that the 
fundamental cause of true leprosy is the eating of fish in a state of commencing 
decomposition, The cause of the disease is, in his opinion, some ingredient or parasite 
generated by, or introduced into, fish which has been either not cured at all or cured badly. 
As a result, it is maintained that segregation of lepers will not stay the disease. 

So long as the food is not taken from the hands of lepers it is asserted that there is do 
danger from consorfciug with them. 

The various arguments brought forward to prove the fish theory are detailed at some 
length, such as the irregularity of the distribution of leprosy and the fact that a very large 
number of lepers are found iu all countries who have neither inherited the taint nor been in 
any way exposed to contagion. 

' Tonldn, T. J. (April ISth, 1903), *' An Annlysis of 220 Cases of Sudanfeie Leprosy-" Lanctl, p. 1077. VoL I. 

* Hutehinson, J. (June 16th, 1906), " On Leprosy and Fiah Eating ; A Stiitcmsnt of Fauts and Explanntlona." 
Review in Lnnccl, p. 1(J95, VoL I. 
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The QODditioDS under which the disease has dectinad in certain countries and b&B held Leprosy- 
its ground iu other countries are oiteii. Ntjw Zealand, Spain and Crete lieing examples of eoruinv 
the latter state of things. In Norway, teprosy is limited to fishermen, boatmen and 
peasantSj whose staple food oonsists of milk and toe products of the sea, Feasants inland, 
who suffer, have free aooeas to fish food during its oonvoyanoe from the sea. 

As the majority of observers do not accept Hntchinson'a deductions, the arguments 
against them in this review may be given in full : — 

It mnst bo cooicisacd tbivt tliia Jubtjre^iilg theoi^ dtx^ Qot meet With the Rppicr&l of b lar^ namber of 
plijaiuiaus who havH h^d p<;:7s3iiiLl knowledge o! tbo disease. Let ua note soinei of %hif obj^otioQH to it, And flnt 
w to bad A^b bein^ the eaE^ntLii £actor. Should any cewkk bo showo to cxi^t wh'<:re bad fiata hns Qot been the 
essential factor, it muat follow iliat the ttcory falls to tht; ground. Are there such coaGS? We have »Gcn that the 
aathor eipUmH the decline of lopnwy muooggt tiio Maori* to the fact thst ttty have changed tbeii diet to ouo of 
meat, po-tntoes und bread. Nov? Dr. FianuiB D&y, whilst travelliag m Biurmnh, aeyer saw a oaae of leprosy 
•moi^Bt the mdigaaoai popiUntioii, nlthougb tli« Burinoss like 6sh, aad eapociflUy the odoriferous " nga " Bah, 
Dr. Vincent Biclinrd§, a num of ncknowtedged uiitliotitj oa Ijopical sliltjett*i, shows by stntistics not only thst the 
oonsnmptiou of fish h:is nothing to do with jupro^y as regards its ca.ii«atiQn, bttt bg aJ«o $tat^ thut it wonld be 
quite aa logiiail to stala that this factor la a prophylactic, the dieenBe belo^ leas met with In those districts where 
there is the gre&tor consuiuptiOD of flab ; and lastly, Dr. OTAne, the QoverniiicrLt physician in HawAii, him wf ittcu 
that from time immemDrinl fiah, i^peciailj mw Ush, bad hie«n tbo staple focrd there until the year 1360. Until 
that year there were ao lepers in Hamiii nor wan thers nny history of the disease. At thu date It appeared, and 
in a ftw jnsar^ nftcf its uilrodTiction it had dct^Lmaliid the commntdtj. yet at thia time canned foods, freflh meat, 
luid vegetables hnd beea vt^ry largely enlMtituted for li»h to tbu diet, nud the use of B^h, especially raw tish, hod 
enormouialy d&areriscd. Tbu bistor; of Hawim, in fact, dcmoustrattiB thiii fiact, "all Sah, no leprosy," "little &ah, 
BO Scpney," nnd the lugument in as vnlid ua that nFtcd by the author in the cootmry sense, concerning the MnoTia, 
Agaio, experiear^ in India demonstrates the fact to the phyaicians in that country that mAoy lepers declare, not 
oniy that they have never eatou fish, bat that they MtuflJlj do not know whut it is. Caste c^rdinaacea, again, 
militate against the nss of fijih ia many who bave become lepers. 

Let 119 consider, aLto, the questioo of contag'Lon. How can the Qsh theory explain tbo cases sbo.wn by 
Dr. Benson at the Dublin M-edicul Society in 1372 and 18777 La 1872,. a leper wac shown by him wh4 had 
acqaired the difiease in the West Indies. In 1877, Dr, Bonson showed a »econd case in the peison of the brother 
of the firxt, who bad neTor bwo out of the Uuitcd Kingdom. Thia mnn had oLept in the esuno bed with bis 
brother and oecosiomlly wore his elothos. Conaider, HBain, the onsn meutioDMl by Proftsjsor W, OsIet, Here 
■even p&opic wcru in tiiro ibffect^d by wbAt to most Eninda must seem to hare Iteen CDntagion. And in coouection 
with tie question of contagion, the remarkg of Von Dahring Are peculiarly appoaite — naoiely, that all negatiTe 
cvidenee brought forward aq to its [iLiil-CouijquiiJcability ia valueleBS in the face of one po^itiTe faut. Lastly, as 
legude the Allegsd Eailarc of Mgi^zgatlon to ptavent the dkeaae. few of those who have had personal experience 
wiSl agree with the anthor. To mention one instance only, in Madagascar the former limited amoDot of Icproay 
has npidly Incieased since acgre^tinn was abtmdoned. It ia thua aeea that tbor«j are many objections to 
Mr. Hratohitifloa's theory which must be overcome before it can be finally ncuepted an the true explanation of tho 
diMAae. 

Indian experience is also adverse, aa evidenced by another review' which we quote at 
some length, partly because the arguments used appear to be very sound, and partly 
because ouo has been Bpecially asked to furoish iafortnation oa this subject as regards the 
prevalence of Lepro&y in certain parts of Kordofan where there are lakes ooutaiuiQg fish. 

After pointing oufc that the important question of personal immunity is wholly ignored 
in Hutchinson's work, the reviewer says : — 

Passing now to the consideration of tbo fish hypotheai.* itself, wc find that the chief reiMons for which Bah ia 
Donfiidierad to ba the article of food responsible for the propagation of leprosy ai« thev!. Orantiog that it is due 
to tm article 6f food, it raiwt tie one whieh ia of uoivortMil tise aad which has the same quality in &li landa. There 
is DO Tegetnble met with in all the districts affected by lupro^y ; the vehicle is not milk, for aome mcea, the 
TaitiUB for la^t-ance, almoBt live on milk and yet havtj no leprosy, and there are many leprous centiea where milk 
ii almost op whijllj- uaimown ; while of fle9h food^ there in ao reason to suspect that of animals and birds. We 
may not* that the anthor baa not taken into account tbo mort widespread article of food, namely, salt. All placea 
where lepnwy now prcvailu [he contimieB) arc either on the aea-cnast oc aeai to tiven or lakes, lutcept Ja the case of 
India, and Chia eseeption he cooiiiders am probably not so great as it at drat sight appears. The disease is of snoh 
special and emphatic individuality that It can have but one and the aame c^nsc. That cause ia in ttitietoea* 
twentieths of ita ia^ttance^ ^h, nod rt^epectiog the twentieth he considers that despite defects ia evidence the^ 
inference ja Justified that it is fish. But, we point out, Che cnUise ia, ia ail cases, the bncillue, irrespective of its 
▼ehiclo or pothE of iolrodactionj and tha same bacillus will produce the aame reaction in the human being in 
whatever way it may ffain entrance lo the tissnea. As regards the kind of fish which ia considered to canw the 
dieeue, one fiods from scattered refierenoee ap and down the book that although salt Qidi U constantly spoken of as 
D cause of leprosy, thiii ia not what is really mount. Properly aslted flah is looked upon as perfectly safe. The 
article which is cooMdcrcd to be the canae of leprosy ia fish In »n early stage of decom position, either boto bat 
baving boen preserved at all, or from taring been merely dried or improperly salted and subsequently eaten 
uncooked. We beUcvc thst in ono place only in the book (^(^a 49) is it stated that it is nncooked fish of the 
obaiaotcr just stated which ia considered responsible for the transmision of leprosy, and altbongh much apace is 
devoted to the attempt to provo that leprosy is associated with the ingestioii of docompofiinp; fish, no attempt at 
all ia made To show that tho fish is unoooked or imperfectly cooked. Having: followed tho nrgument so far, the 
OOnvictioo occurs that here, at all events, ia »omethiug which La cftpable of proof or disproof, seeing that all 

^ HutcbiaaoQ, J. (August, 1906}, *'0a Iieproay and Fish Eatiug." BcTUtw ia Indian M«4i^l (JisuUf, p. 337, 
Vol. XLl. 
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LeprosT *^bnt is nticc*^t^ to test the matter is to aecartain whsttiar tbc incidfiiLce of leproay is co-^sxtcnaivc wHb 

-■J till; 1190 iw fi f ood of dccotnpoaing flsih. Such sn lisjcctalion ia duCmieS to difiappointoicoL We read: "Tlic 



llsh hrpotliesifi assames tbnt H U probable IHat ev^n in fiab in a state of decotu position tb« presence of 
the dang'eroiis iDgreditsat in exceedingly nire, but that a vury Bmall quitntity of fish contuluiii^ it [d»5 
be offioiunt in tlie prodacEiou of the diatukae. Thua the large or small coiiatimptioD of fish has littl* to do 
with tho tnattw," In othisr words, Mr. HntctiuiHon has hedged, und the hypothesis us now cnnncinted by him is 
incapable of proof or disproof, aud hia (.'b«llc.Dge ol rafutwtioii ho uhd mivke with perfect safety- The wtolu tenor 
gf the book shows that the author oecupiiis towards hin offspriiicr the poflition of aa inttiTestcd ndvooatc, aud never 
that 0/ an iiupnrtinL judgt. The fish hypothesiB is Eiipportcd thus : Ai« a genera! gtatement it ia true that all 
plkcefi whcri! leproiij? is uow provalcnt ace uither an tbo sca-coaat of Qcnr to rivers or lakes ; nil over the world it is 
a disease of triho which fish and cot ol thoao wkioh hnnt. It waa very prevalent in Enrope in the middle sgea 
nod began to devlmo before the reformation, th>! conclusion reached being thnt iU prevaleoce was due tc> the 
eatiag of improiwrly dried Ush OQ £iwt days, imd its dienppearau^o ty the religion? lajtitj which be assumes, to have 
precodod the rcCormatioo. tie ah&wa quite clearl/ that at that time isolation of LeperH was not attempted. 
Leprosy has not been prevalent la Ras^m because the Qreek Church doiis nibt allow of the eating of fish on fe*t 
days. It OC<!nrB more in men than in women, partly because men no doubt get an itahtirly large share of the 
decomposing Hah food wboro it i& au cxpea'Uvti luxury, and partly be<»iujie men nro dirtier leeden. Among th« 
HawBiauB the appearaiiiM of leprosy, tort/ y«ar3 after white men came arnonf them, wa« coincident with tbs 
iSitabliabm<jiit of a factory for curing fish. PrL>m Cape Town dried &Ah ia diiitributed lurgely to the Mnlmtshury 
district, a noted centre tor lepra. Lcprtwy in Norway only occiir^ oq a etrip of the weatem eoaat where there is 
tittle land for cnltivation, and fl»h is Che principal article of fiood and i& preferred tainted, Tberv is a large export 
of dried dsb from Norway to Spniu u.ud from Newfomidland to Portugal, and tharc ia much leprosy in Spain 
chiefly along the north and eouth go««U. We ahould iinqgine that were tbans any ^alue in thi* argument, the 
incidence of leprosy in Spain and Portugal would fallow tho trade rcnCcA, and not be chiefly incident on the ULore 
inacceasible north and south coasts. 

The large proportion of lepers in India who are Ghristums, he conaidara a proof of bia hypothcaia. We have 
uoertain.ud &oni tho muaagt'r of a leper tvsyLum with 200 inmates that mearly all thu Christian lepers there have 
beoome Christian since their iidinid:iiou into the asylum as leper?. There ia one part of Mr Hutchiiuon'fl argument, 
which we do consider to be built on a basis solid and caprtble of being upheld, though wc entirely diaacst wotfl the 
oonglusiof drawn from the factt*.; we refer to the inverse rati)? between the abqadance of salt and the ini^idence of 
leprosy. The author gives the amount of salt required daily by an adult as froui 3CXJ to 400 gruim, including that 
pteiedt in the food ; he irtAtea that the developtncot of the salt trade and the introduction of better kinda of 5alt 
have! oftec ijeen coincident with the decline of leprosy in a Tery marked manner, that for «Kample one great 
difiercDce between Northern and Southern China ia that in the one salt ia abundantly produced, and h an article- 
of export, while ia the other it is imported and Bnbject to tax, that in the latter leprosy ia abundant and in the 
former ctnknown. He brings forward other statements of a like nature. Almost the whole of the salt BbCd for 
fiBh-ciiring in Morway is imported, aitd we preMiuiQQ therefore dear, aud that it is uwlilciily that the poor will get it 
in 9utticient qnuatltiea. It ia worth; of note that it ia preeiacly thu% parts of Europe which ace the most 
remote from tho beaten tracks of commerce, and to which the importation of salt in common with other 
Dommodities would be unsatlsfnetory, that leprosy hii« lingered longed. Doubtle^ no one piedlBpoeing cause 
acconata for all tho fjicts. In some pku(», probably the Sandwich Islands group ta one of them, leprosy has 
appeared recently because it hits hecit recently introdneed, and just as measles, hj<iviug withiDi comparatively rtccnt 
vcotn been totniluiced into Iceland, the Faroe Islaads and the Fiji Arcbipelago, has ragi.'d virulently among 
niveditary nnprot^ct'Od nvaee, bo baa luprosy in the Sandwich lalondH inoreaaed by leaps and bounda, till 4U yuan) 
after its intradtiction, every fiftieth individual wait n, leper. Some, too, of the worid-wida decline of leprofiy may 
proba.biy Vjc fairly put down to the natural decline of an epidemic disease in the course of years, one of tho most 
frrniiliiir emunplss of which is plagU'C." 

Jennings^* notes that in Abyssinia there are some 8000 lepers, who aan rarely, if ever, 
hftve oaten fish, owing to the scarcity of the article in a country where, " during tho greater 
part of the year, many of the wbUb do not contain water, much ]eaa fish." 

An interesting paper on leprosy in Cape Colony is that by Black.* He also argues 
against the fish theory aa regards the Cape, and draws special attention to his observation 
that the disease begins (how long after the implantation of the bacilli cannot at prcBent 
with certainty be known) as a small collection oE round cells under the miaooaa of sorae 
part of the nasal cavity. Some of these contain bacilli which pursue some part, at any 
rate, of their Life-history in their interior. Their diseemination to distant organs appearg 
to be mainly by the blood etreatn, and these oeLIs come to rest in aituations where there 
i$ a tendency to intermittent staBiB or slowing in the fine capillary circuJation. Hence the 
luugs, brain aud spinal cord, being fuiaished with a rapid, free aud coutiuuoua current of 
blood are practically eierapt from the ooourreuce in them of leprotic granulomas. On the 
other hand, just as we have in leucocythtemlc conditions an infiltration aud enlargetnent of 
the liver and spleen, so we have such iti leprosy by bacilli- oontaining loucocytes. 

In connection with the nasal- infection it is noted that one of the earliest signs of 
nodular leprosy is a slight erythema of the skin about the root of the nose and eyebrows, 
sometimes extending to the malar regions, and that with these slight signs extensive 



' Juaniugs, J. W., "With the Abyaaiiilans in Somalilaod. " Quoted in Journal 0/ Tropical MtdieiM, 
Febnioiy IJith, 1901^, p. 63. 

" Black, B. 3. (April 26th, 190e), '■ Henmrks on Leprosy in Cape Colony." Lamvt, p, 1167, Vol. I. 

' Article not OOlLSalted in the original. 
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ulceratioD of tha n&SAl mnoous membrane may be found with abundant bacilli practically in Lepros 

almost pure culture, "'"" 

Nasal obstruction IB ofteu tbo e&riiest sytuptom, though naturally its significance is 
frequently uurecognised. Black admits, tbab great difficulties surroond tho actual 
oircumstancos of tlie oommuaioation of the diseKsa from individuals, And, from tho fact that 
it seems almost impuBfiiblo to rcproduco the diseasti in animals, concludes that there is some 
very spuuial relatloa between ^eed and soil. Ho thinks that the agency of an iutermediate 
host, be it flea, bug, or acarus has not hesQ proved, and mentioiiB that if the nasal mucous 
membrans is the primary soat of infection then the intermediate boat theory, however 
enticing, must go by the board. 

In a later paper, Black' again deals with the question and advanoeB a theory to account 
for the marked clinical difference between maculo-anffisthetic leprosy and nodular leprosy. 
He believes that nodular and raised leprosy nre simply maculo-anEesthBtic leprosy plus the 
infiltration and cedcma of the subcutaneous tissue in various parts of the body, caused by 
the activG invasion of the Bacillue lepne. Continuing, he saya : — 

In praotlcaLty all caecAOf oodiiliu- leprosy nrue^tiictiu and touKKleniuc patches can bu fooad liiiit kb in macnlo- 
»iuB*thetic leprosy. I al»o noticed that wben a no§c had fallen in, in some coeeaof nodulnj; or muted leprosy the typo 
of the di-'^etuo iu the iudividuikl H4:eaicd to cliaiigc and he b<:a»uie practically, in coune oi time, n imwulo-BiUGGtlietic 
oose, the iDliltrtitioii& liaiug gradually Absorbed. I furtbci nniitiutL'a thii.t soinc ciscfi of iiiidoubt«d maciilo-aDaHtbotic 
leprosy were oE ao ostreniuly mild charactor, A patient would huTC a tfiw aiiiEsthetic patches oft hi» body with, 
perhaps, h c<iiitr»ctloii of the smHll 4ad ting fiiigun of one oi his bandit and would othorwiM be in pe^rfect hoalth — 
m which coQditiaD ho woulS remain for ycirn. I nlso iaiiad that ptacticiilly all thu active kibob qI mixed and 
□odohir leprosy aaffered from rhinitis and were dimiliargmg bacilli with the nnsal ficcretion in great nuinbera, 
wheww*, except ia a l«w of the ojuly cases, I found that the nifteulo-aoffisthL-lic pntieut.* had do bacilli in tboir 
nual OGcrstioii. The above o^osidcratiaus nflordud mo what I considv^r to be n i^olution *A the problem. I tfamk 
thAt there tan be hardly any doubt tbat tepnwy in ita early stngea beg-lm as a small olciu- oa some part of the 
GJtteusivc niiaal mucous membi^ne. We know quite well, from our cliaicab experience' of the dtSCaHC, that l6proiu 
ulcem iL fnvoujsjb]« circaniKtaQcea tead to heal. There can, therefore, be little doubt thnt a peraon can suffer from 
a IcproiiH ulcer in the nose that may hoal eiiuI pasa {sntircly away. This in tho cxplaiutioD of the maonlo- 
aiiHKtthetic ciue§. They hnve bad nasal ulct'rflticjO whSch has passed away, in aomc cues leavTiig perhaps a 
eteatricial Bbrinlnog o£ the aasai septum, but during the tirae the uIclt existed leococytos or whitu coauG<;l.ive 
t^asQS oorpsocles got dotoobed firom the ulcerating spot and, along with tbe t^mcilli wbieb they were attemptiag to 
devour, were corned by the blood atr^m and lodgcci ia variona situationa in the peripheral nerrea, wheri3 they got 
eutaiiglyd, aad the baoilli then prwoedt.'d to grow, causiag pressure ou the fino nerve fibriln and ounwcjuetitly 
Betting up iiutriti7c changi^ in the iBia which the^e axis-cylinders Bnpplied, thus causiag the pateh^ of 
diseoloratuia and ume^thesiu. 

in th(^ nodular and mixed cases the progress of the disease ia qnito diCerent. Instead of the i^sal ulcer 
healing up it ptococds to grow apace, producing extensiTc destruetioa of the nasal mnc-uus tnctnbrane, cnuaing it 
to swell up and nltimatoly attacking the uaiffil bone* tbcmselves. We hflve somuthing to guide Uh from What We 
know of other diseases aSeeting the nuse, such ob floshy growths Erom thtj nasal mucouH membrane, and how, if 
not treated, the nose becomes distended and the aspect at the patient altered. Aleo in the diseaee sailed poet- 
na«al adonoidN in children, how from their inira-nrisal pre-ssurc they canse the face to asBTime a heavy, puffy and 
Btnpefied nppenranue. A aiml^r condition takes place in uodnlnr leprosy. The aocumulnting swelling of the 
mncooi! membrane extending into the numerous interatices of the n.ifM>pharyngeal canity causes the face to 
ft«nmc il.g cbamct'eristic appearance nf this eliiiical variety of the disease, assisted of oonrBe by tho leprotic 
infiltration from, thfl festeiring nnsal ulcor. But the iwatcring sore has other couseciuences. The euormoiis Dumber 
ol leucocytes wfaieh are on the Bceue trying to overcome the iowadjpg bafiiUi get mnny of them translated t« 
other parts of the body. They carry with them bacilli which in leprosiy «eem to have the property, at any rat-e at 
some part of their life-hiHtory, of growing withia tho white blood corpusclis and thus propagating the disease 
through all the parta of the body. Ah in mnetilo-anEest hetie leprosy, thoy get cotaogled in the iwrjpheral nervog 
And tanM anKsthcsiari and the diacolo rations of the skin and they iilsu in nodular icprusy form lai^e aeeumnlations 
in the liver, the (tpleeu., and in certain »itaatiouH in the subcutaueouii tisanes throughout the bodj^andtho patidtit 
becomea at last, if not properly treated, a mass of aleersiting wre^. 

Tho courac of the dijiea*e is, as is well-known, cxtrcniely protracted, and the cases which wo BOO in onr asyldoiB 
are in nearly every instance In a very lat^? stage of the lusease, even on admission- The very early stage of the 
nual ulceratiou, uaturatiy nat being rewpnisGd, is completely overlooked, even by the pntients theiaselvea. They 
thiak that they arc perhaps tocrcly auSering from a protj{ict«d nasal catarrh, to whieh they pay no attention and 
which they forget all about when the graver nymptonis of the digoase make their appearance. But at these 
ejrtnjmely early StagCB of the disease, these people are »Qurcea of iafoctien., nod this fact affords a very clear and 
Bimplc explanation of those mystifying and apparently hopelessly inexphcnhle coacs of leprooy which from time to 
time occur. Ton nsfc one of these patients : " Has he ever been in contact with a peraon Buffering from leprosy 7" 
And he vehemently and perfectly tmthfnlly nflirma that he has never been in anch contact. But though he did 
not know it, aad thoagh the oommumcator of the difteaee did not know it. ho haa been in, contact with a person 
Hnffering from the primary early rhinitis of leprosy. 

This view, as the author remarks, bringa leprosy, ftfl far as pathology and treatment 
ara concerned, into line with tuberculosis and diphtheria, and he makea the suggestioii that 
possibly the opsonic treatment of Wright might be applied with advantage. 

■ Black, a, S. (October 20th, liHJfi), "A New Aspect of the Pathology aad Treatment of Irfpro-y." Laneti, 
p, 1064, Vol. 11. 
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Leprosy— Hillia* refers to Blank's work on the nasal oonditiona which he, to some extent, 

eontinutd anticipated, but meDtiona non-tuberautatedl or aaaesthetio caaea of leprosy with raliablQ 
historjeB in which from begmaing to find there wa,s DO naaal affection whatever. 

Clifb^ suggests that leprosy, like tubetculosiB, may have an intestinal origin. Thus flies 
may infect fish and other food-atuffa which under certain conditions would form a good 
nidu& for the bacillus. The booo&t resultiog from taking salt may, he thinks, be expEaint^d 
by the resulting ioorease of hydroohloria acid hg<lping the digestiye juices to destroy the 
germfi. 

The blood in leprosy has recently been fcho subject of study by Bourret,' He exaniiued 
ninety oassB in French Guinea and found changes which, though marked, cannot be 
ooosidered as oharacteriatic. The hsmoglobin value is lowered, the number of red 
corpuscles diminished and the erythrocytes frequently present morphological lesions 
(anisooytoBis, vacuoles, poikilocytoaia, polyobromatophilia, graaular basophilia), while 
normoblasts, atso oecur. Tho absolute number of leucocytes is generally diminished, never 
increaaed. In all the forms of the malady, whether or not attributable to it, there 
frequently exists an eosioophilia which may be considerable. The relative proportion of the 
lymphooytes is often augiusnted, while tho large mononuclears remain almost constantly 
below the normal. Often enough there is an eoainophile and neutrophile myolocythemia, 
but slight in e^itent. 

Passing now to the question of treatment, the Laricet^ notes that for many years 
preparations of mangrove, Bhisophora manjie, have enjoyed a great reputation as a cure for 
leprosy amongst the people of Cuba, and goes on to record the results obtained by Duque 
and Moreno, which were certainly very remarkable. 

A fuller account, dealing also with other work by PadiUa in Central America, is quoted 

by Nicholson' as follows : — 

The cSectg of niaugrove «□ kprony are &a tattavs. At first, if administered in inxga doses to commeacc witb, 
it produces nnuataj laaaitude, vomitiiag aud purging, which, hftwtTer, diaappOAr with the auspcnsion of the 
trtidtmiint- For this reatMO. It ia always advisable to commcoce with Boiall do§e9, iu order to gntdually accuitcKn 
the paticiLt t^ the ding. 

The fll^t tbiog th? pnticDt cspcricGC€4 after 1^ to 20 dnpt' tTt^tment 14 an 11 tiACCOUIt table Cecling of 
oheerfaloceB, appoiuatly wtthoat caustt lor ^.tua^, zLnd without doubt hi; bun better npjictite, and the lepralgie 
paiiu are not ao leverc ; he ftels active aad disposed to <s;iri-j on his uaUnl wcupatioix. The followiog mouth the 
pniicDt is another mnn; he bjts pat on flesh, eaU well, digeitAi well, sleeps well and woik« withoQt feeling weary ; 
the spots hove becomo aomswhat toee-colonmlr mora bv id tbc periphery Uulq ta the coatre, nad thoae which are 
confluGDt (and to <iepnr&to. leariDg large int^jrvala of healthy akLa between each other ; if there are any nlocrations 
aiippQiBtion is diminished in them, thoj Icee their dark eolour acid take on a bright red hue, sod the inflikinmatory 
areola diMappears, tha It^pronuita uadergo a tnmslwnisittpn, the fresh aodulea are qot *> extensive, Bud the fever 
usDnlly present oa tbcse occasiorLi almoat entirely disappean. t'oUowiag up the treatmcat, tho iitLproTenLcut 
becomea more marked, the periodic cmpa of kproinnta disappear dc'SttitcJy from the fiftli to the seventh month of 
tTeatment, iind tho lepro-tubercalomata di-iappeiir io two ways, either by becoming inflamed, painful and 
tiappuratiiig, O'r ehs they uudtu^go latty de^eaenttioa and bcc-omc abGorhed, leuviag behind th-em in each case a 
white war with a 6uat, roae-coloured tint. Sometimta they become encyatcd and calcified, ooceBsitating their 
femoved by iacieion ; the nloers nbout the eighth mouth of treatment have healed up. The anfestbesia hoii 
Qompletely disiippenLr<jd. At the Dlutb month, according to Dtb, Daque oad Myreiw. the alopeeia cgaatsi, and thtj 
cyctruibeK and ey;jhrowB ^row again. What iu mo^t ii&tiottablQ in thBim patitints is the return of the fiico to it« 
normal eonditian, for it would ut first seem impossible th.it faces ivirh a akin like pafchmcnt, whitih g'ive this 
eharacteristio nnd repulsive nspect, could returu in n rt'lmtively short time to ttLcir normal condition with » fiac 
skin. Ia a year, according to these eame Cuban phyaicianii, the putient ia genorallj ■curud. 

Dr. Padilla now givea an aocoant of ibree caecu which came under hia own personal observatioQ. The first 
of tbe^e pnticota was undcir trentiueut for tea months, th>e Eucoad one for seven months, and the third for barely 
six months, and ha atAtiM that the flrst and third oiace gave the best possible reaiiits ; bnt in the caae of the Bc^^ond 
patient it was noticed that scarcely noy hairy down ruappcared oa hia body, Dor did his eyelashes and eyebrows 
make much progruM as regards growth. The Jirvt enaa occurred ia a mna aged 32 years, a widower, and a field 
laboaicr, with ao fatuity history whatever of the intirmity from whi(!h ho &udDted, which he btilieved he contracted 
from a female BOnrant who ItrM is hid. house. His tvAi aona, one aged II years and the Other S yoaa, are both 
healthy. 

He otated that the fintt manifestntioos that he noticed occurred about six yearn ago. cammeDcin^ in the left 
cheek, and abt>nt two months later iu the right check, and thcBi? were like thick ridges which increased ontO they 
covered the whole of his face, and were acoompnoicd with painful {lustulca which nftcrwards disappeEvrod. A year 



> Hiilifl, J. D. (DeoemborlBt, 1906}."A Nbw Aspeot of the Pathology and Treatment of LeproHy." iawrf. 
p. 1544, Vol. II. 

» Clift, H, L. (April 2-tth, 1907), " latestioal Origin of Leprosy." BHOeh ifeikal Jimrnal, p. &31, 

* Bouiret, B. Q. (Jantiary 22nd, ISOBJ. Buii. de la Sue. de Putholagie Exotiqibc, t, I, No. 1. 

* LamH (October 2Ist, 1BU5), " Mangrtive Bark in LoprtHy," p. JSOI. 

* Nichol'Witl, J, E. (October 2nd, ISOSJ, "Treatment of Leprosy by Mangrove." JuurrMl «/ Tropieai JUtdiciiUf 
p. 293, VoL Vni, 
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atterwards he liad more spote, which spread to the noso nnd eitra, taking on a bl&cJtifih tint with acalea wMcb bsji Lqinwj — J 

ditflgoicd ha avf^i &tid some Dic(;ratx.>d nodales ou his ears, und also scntlered OTer miuij' pa.rt8 of tiH bodj, 

iQcladinglusnaUd, ftad certaiu EilTected partii vraid hjbq attacked b? Ioi.«l infEaminatioii, Pr, Podj^lii diagnceed 

the cue u one of mbercnlar leprofiy in it^ tliird stage, and lis wmmenced ti Bu,tjnt!ot by 30 gTaxamta at nmagro-vfl 

bailed itt 120 of water, to be taken d.iily ; thia was doue for twelve dftj*. For aaother similar poriod the dose 

Wfts iaurwsod to 4& grammea daily, and (■^en fur another tea ditja to 60 gmoimea % daj. After thi» the fluid 

extract -was tased, commeQcing wltli 20 gramiUL's daily, tha dowj bolug graduftUy incnuited up to 45 ^ramnLei in « 

n)onth'§ time ; a great impruventOBt was Qow obserrcd, including the reappeaiaacc of do<rfiy hair, the swelling of 

thu feet didtippeivred, tba paticat eajoyed a good nppetit« and «l?ipt WflU, wm TCry choarfal, »Dct was now able to 

nttcud to his usual occupatiotia. The fluid extract was now changed for the dry in doses ol '2 gramma daily, 

which weru gradually incicased up to 7 ^mmines iD tbi3 next two and a half mo-nths. ElCTcn months Atta ttic 

ComnivaceiDent o-f Che tr'>iitisi>Dt thfi piatii^t wtw the first to ask for it« suspension, since he felt and appeared t'O 

be tboroufhly rtistored to health. 

The treatment has also been tried in the Bavaiui leper boepitnl dnriiig more than two yean, on 17 csee, the 
dn^ being given interaolly nnd applied loraiUy, aod tboUgh the irefiiiltfi obtained were aat wtaal to those recoided 
by Doqce and MotCQ-O, wnsidembEi] itpproveniant cxKurced ia eTeiy cum, one being complotely cured with 
diMppeaniucc of Hunf^tin's bacilli. 

Diesing'* reporta cures by means of auboutaneous injections of iodoform. Ha 
employs a 30 per cent, emulsion of iodoform in olive oil and injecta from 2 o.o, to 8 o.o. of thia 
daily under the skin, at first in the ueighbourhood of the infected areas, and later, when the 
lesioQS are healing, in eome suitable situation. The dose ta iucreased fairly rapidly to 
6 CO. and the desired result ia obtained io about six weeks. Tincture of iodine may also, 
with advantage, he paiuted ou externally. It is suggeated that either the amount of iodine 
liberated is sufficient to disinfect the whole body, or that the baoilli, having been killed by 
the iodine, produce or Bet free antibodies, which eventually attack aud destroy all tba 
organisms present in the body. 

Thompson"^ report* a case in Australia which failed to benefit by the administration 
of garjun oil, but was greatly improved, indeed waa very nearly cured by chaulraoogra oil 
(Oleum gynocardinm) and frequent hot baths. The doae of oil at first was 45 minims a day 
given in three doses. Thia was fiuaUy increased to 270 minims and for a time wae combined 
with strychnine. A good deal of heneht, however, may have been due to causes inherent in 
the patient. In the acuouht of the case, Thompson mentions two special methods of 
eiamination which can be employed to test whether leprosy ia or is not present. These we 
quote as likely to be useful, and they are said not to be generally employed : — 

(n) The way is syBtamatic eiHinin&tion of the pcripheml netre trunks ns a matter of routine. In tha 
[urcuiiats raferred to tiiosn nrc mo«t often omitt^^d from mention i and if their couditioa bo noted, then it ia done 
only by way of adding one additiooAl item to the complex of eigos and aymptoma from whicb tha dln^osih muat 
be deduced. But I now submit that such ftlt«mticm« as hiivo hixa mentioDod abovi;, howorct (hardness, 
laaooflitiTQness, iacroftae ia size, etc) suffice by themselves to BUggcst a dingnosiB of lupra when they are e^thibited 
in a person who othervrise is in apparent good health. In declared easiee, stKih altcjutiont fure always to be found 
if they are looked for ; aloo they occur very early, ubd I doubt whether they ataj not be the earliest sign of 
infectioo. 

fbj The cnvans referred to ia the flubcataaeoiu injection of a aalt of pilc>cArpiu(;. I think that the appcamQco 
aader the influence of pilocnrpinc of more or leas dry rireas of afcia, intermingled with areas over which swentiiv 
oceuni in normal degree, always nffords strong ground for sniipecting lepro«j, whilo drynes of the wrists Uta 
taaudfl and of the aukle$ fvod feet, when it occars under that inQneaw, ia decisiTe. 

Neumann^* combined ohaulmoogra oil with salol and iothion. If not well borne by 
the stomach resort may be had to Buhcutaneous injection. Thia may rarely induce 
pulmonary embolism (Tourtoutis Bey), but it is a transient affair and disappears 

Bpontaneously. 

A suggestive lecture on leprosy is that by Thompson,* in which he alludes to several 
interesting points: — 

1, The lepra bncillua is not found in all of those lesions whicb. clinically nnd pntholo^icnlly, denote the 
leprous procesa; thna it has been found absent from nerves whioh wijro marfcodly involved, and bIko from other 
leaious, despite mjiuEroas and careful eia miii.it io-u by competent observers, " Hence," eayn Thompson, " whilt.' we 
have for the present no danitiod proof that tbt; B'TcUht-ji l-'prit is the entise caittans of leprosy, occasionally ua^eh nro 
met with etinically iu whicb, according to common experii:ncfi, the bacillus aboutd bo easily diunoiistrable, and in 
whicb, ntvcftheleas, it crtQQOt be found," 



» Diedng. Beri. f^lU. iVotli., Juno 7tji, ]goi3. 

■ Thompeon, J. A. (December lat, 190C), "Lepra Taberosa — Treatment with Ohaiiitfloogm Oit" Ltineet, 
p. 1S06, Vol. II. 

* Heonmno. Quoted in S/edicnt Anitual, 1907,. p. 353. 

* Thompson, J. A. (Nov<;piber 30tb, 1907}„ " Hot«a on leprosy," tanat, p, 15H, Vol. Ilr 

* Artioto not cooanltcd in the original 
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2. ^up]>OHiDg ii bo the chuhc, it would aenm thiit every leptf, or at least every leper who diachargett aud scatters 
leprofiy bncilli, must be n damgin' to Lrtkera. But tbia doe» not fallow ; ftad oV^rYed limte xliow that eonie third 
iactor ia iadupeas&bla. Indeed bf Dr. Tbom^n'e iLigumeats one is reminded of the X, Y and Z of Fetteukofcr 
08 reg&rdfl cbolDrA. 

3. Ob«ervFitipiiit tq. New Suutti Willed hutve hIiowi) tbiit ciToidikiLGe of a^iuaintioiL witb ildv leper is not caough 
to uvoid attnck (ser, liofreviir, Bliick's paper, previauiily quoted, oa couceiklct] unaal mCection), whils on the otlier 
hand cloae lua^ifltian with lepcra is a m&tlct of very little pHietical importftnce at most. Indeed the evidence 
avnilabl'V unvkee it more [>rob»bIc that tbc iolectiom of leprosy ie tecuived bj man fironi bi? environment tather 
than from tha sick. 

4. It it) <imt^ possible, nay, oven probable thai infectioQ may bi2 takea by ingostioa, nnd ibia despite the work 
of Woit and ofhen. who ore inclioed to believe that the Infection is taken up by the skin Bind is oascatinlly »£ 
a»ceuding nenritia which loads ultimately to generabsed infecti-on of thu body. Facta agaiast this new aro givcin. 
the mc«t iiuportaut being that in ca»en of »lnio8t nniverail Icpruaa mdcmH, t&L'tilo prcsgnre, heat and pnin 
wqstttioiia sometimea nppeiir to be jjerfectly liornial, even pJt«r four or five years o£ manifest disoaw. 

6. Evidence can be advanced agaiiiat the hypotheaia that the infection is commonly received by the urmI 
nmco-us mucubraae. Cases are Dot nncommon in which iioevideo-cG of Buch aflectioa can be got. ThompiOQ'B 
expeiieii<;c in that the nasnl lesIooB irupcrveue 'eaclior or Inter in thu ooursc of illnoas, and only according to the 
pntieJit'R iaaounrate tibHcrvatioii seem soinotimea t-o have preceded the obvionH sigiw of n g^incraliiwd infection. 

6. Tha auctieufal inocalation of apea by Nicol-le,' if Qonlirmed, ngay yieH an inerefLac in car knowledge. 

7. After fnrChor, none too favourablp, eomment on the chaiilKLOogTa oil trentmcnt, the " nastin " treatment, 
intiodDGod by Deycke Pasha and RaiM;bEid Bej, i$ jncntioced, " QMitia " being a substanoe extracted from a apccial 
orgamam fuuud m k'proUG tlseuca. 

Becently full details of this treatment, as modified b)* Deycke, have been published.^ 
The orgaDJsm in qu&stion is not the lepra bacillus which could not he cultivated, but a form 
of straptothris which has been termed — Streptothrix leproidee. " Naatin " ia a, fatty prinoiple 
extracted from this organism. When injected into lepers it gives rise to a rtSEtctioii similar 
to that produced by tuberculin in tuborouloais. Now it was fouud that beazoyl chloride, 
even in the cold, depriv&g tubercle bacilli of fat in about twenby mioutes, and does bo 
instantaneously and completely after slightly heating. {Tubercle bacilli were ueed in the 
preliminary, experimental work, as they could be cultivated). The treatment briefly atated, 
is to employ benzoyl chloride and " nastin " together. As Deycke says : — 

Numciotia trials having demoastratad that pure bensoy! chloridu solntioru are qoitc incSootive Hpecilically, 
we can only naenmc that bcosoyl is the realty nctivc &abst.incc which ade direct on the lepra esoitcr; 
it requires, however, in order to get At the bncillua at all ffod not to be wasted in other directions, the 
guidauue, BO to say, of the otherwifie thoroughly passive "nastin," which -ubargea itself in oily solution with 
benzoyl chloride; it is not, however, a ehemieal union but rather s state of siniple Bolntion; in this WKy 
benzoyl chloride is protected from being premntarely or uscleasly used up. The " nastin " is carried to the lepra 
bacilli, to which, owing to its near cEieiiiicitl and physical rcLntion, it attaches itself, and then bensoyl cnil tally 
display ite antL-bactecial action In the fat-rcmpvLng eense. When deprived of fat the lypm Vjacilli aceui to be 
doomed; the human orgauiBDi then effects with comparative ease the farther diasolutioa iiiid nltiiCinbcly the 
complet* dj^tructioii of the bactoria nuclei. Benwtyl-iiafitln, then, is an agent which directly ticta on lepra bacilli. 
Wbeu ftdmiaistcreri io approprial-e doses it brings aliout, if not in every caee oomplote citre, at least the' arrtst of 
the diecaac in all but the moat hopeleBO, The bcQzoyl-n.ist'Jn aohition lb put np in ampouleii containing v^ib ttim 
0-OOOa to O-OOS* uastan in shsrilised olive oil. Ooc such dofic ia injected hypodcrmically onco a week. No 
reaction ie ob«crvBd with the »maLler doses, but with the larger reaction occasionally takes place. It is not 
dedxable to induce " marked reaetiua. lu favonrable cas>(», after Romo weeks or mpnthfi tbo lesions gradually 
disappear, Kollc Jl Co., Biuliricb am Bhcin, have uadcrtakea to prepare the material in b form ready for use, 

It must be evident Iroin these notes that an investigation on leprosy as it occurs in the 
Sudan might well repay the observer and furnish useful information. It is one of those 
diseases about which the last word is far from having beeo spoken, and, botia as regards 
etiology and treatment, remains in an unsatisfactory condition. My own experience of 
leprosy is too alight bo justify any comments Upon a. diaoaee, which, while not very common, 
is by no means rare in the Sudam. It is said that there are between 30 and 40 known cases 
in Omdurman, but, as far as I can determine, the disoase ia mote prevalent in the Kassala 
Province and in certain parts of Kordofan. 

As a rule, nothing ia done to control it, but oases are noted, and in Khartoum tha disease 
isi notifiable. It is very seldom, however, that we hear of a case. 

In the light of recent work and observations it is questionable, apart from the benefit 
which patients derive, if lopor hospits^ls do much good, at least as regatds preventing the 
spread of the disease, in a country like the Sudan. 

' NicoUu, C. (May 15th, 1906), "Becherches Biperimentales eva la Lfcpre." Aniutls de flnatitut P(uCeur, 
p. 399, Vol. XZ. 

■ Deycke Pasha (April 4th, 1908), " A Lecture on a Specific Treatment of LeproBy/' Briiiah M<<dimi 

/owrn™;, p. 802. 

" Preanmably of a gramme. — A. B. 
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Through the iindneas of Colonel Hunter. I have had access to a very valuable and Leprosj 
BuggestivQ report, by Captain K. G. Andorgon, on Leprosy id Kordofan. He shows that it 
is almost entiiiiSy limited to the Gebel district in the southern p&rt of the Provineej and 
that, as an endemic disease, it seems to exist m no other p&rt of the Province. The 
anfflsthetiq type is by far the most common,, oases of nodular leprosy being rare. Mixed 
oases &ra encouiitergid. Thu patients are usually betweou 20 and 30 years of age ; but, 
unhappily, children are not infrequently victirua, and these suffer from the rapid, 
nodular variety and conaequently undergo mutilation from the disease. Captain Anderson 
believes that close personal contact is an important factor in spreading the disease, and 
toetifieB to the influence of dirt and insanitary surroundings. Thus amongst the nomad, 
oattte-owning Bagara Arabs the diBoase appears to be unknown, probably on account of 
their cleanly habits, tho oare wifib which they anoint their bodies with oil, their healthy 
open-air hfe, and their simple diet of milk, bread and batter. 

Of special intoroBt are Captain AndersoD'e observations on the relation of loprosy in 
Eordofau to the practice of eating imperfectly cured fish. In a paper in the .hmrtml of 
Trvpicrii iLedCciHe for April 15th, 190i. I mentioned the prcsonce of mud lish in certain 
lakes in Kordofan, and stated that it would be interesting to know if these fish served as 
food and if leprosy occurred in tho neighbourhood, Captain Anderson shows that there is 
a large fiah industry, that the fish are greatly prized as articles of diet, baing at the dry 
Beason of the year dug out of the mud io which they bury theiuselves. These fish are very 
badly cured, and are eaten when in an advanced state of decomposition, and it appears 
certain that there is a re^lative and close distribution of leprosy througliout the Eocalittes 
where fish eating h in vogue, while the diaeaae does not exist where there is no fish traffic. 
Captain Anderson's investigations strongly support Hutchinson's fiah theory, so far as 
Kordofan is concerned. His paper also includes proposals for isolation, segregation and 
general sanitary measures, and is undoubtedly the most valuable oontributioa that has 
been made to our knowledge of leprosy in the Sudan, 

A dried fiah food is sold in the market at Khartoum. It is, however, well presorved and 
is so desiccated that it bears no resemblance to the flesh of fish. The pTDsence of bones 
and fragments of cartilage testifies to its origin. It is largely consumed by natives, and 
seems to produce no ill effects. 

Liver Abscess. On the ground that prevention is better than cure, Sogers'' wort 
on the " Pre- suppurative Stage of Amccbic Hepatitis : its Early Diagnosis and Cure," claims 
first attention. First of all allusion is made to the prolonged fever which so often precedes 
suppuration in the liver and which is commonly diagnosed and treated as malaria, and to 
the fr&queut necessity, oven in the preeencQ of acute hepatitis, for exploratory puocttu'e in 
order to determine if an abscess has formed. Reference is made to earlier work on the 
value of leucocytosis in acute hepatitis, which, if marked, points to suppuration having taken 
place, but which in slighter degree may be present in the absence of pU'S and may indicate 
an early and curable stage of amoebic hepatitis. This view has been further developed, and 
as the author says : — 

Tbfse caaea coostitTite a distinct ciam of feTor, usuaUy of h chrome intermittent tjpc, eonistimca with no Tery 
dclintta sj-mptoniH o£ hopatitia, Bod raiely with any dyMjatery. Tbey may be reooKOi^, or at Icaat Bboagly 
anapei^ed, by the prisence of & moderate degree of ieucoojtoais, genc^mllj of the type which I have deecribed 
B8 wjmmou in amcebic nbacess of the lirtr, naiacly, oae in which the proportioD of polynni;lear» in either normal 
or only Eligbtly in cxogh. Furtlier, ikad tbifi Vi the moat importnnt pnicticnl point — lb,i£ kind of fever jiQlds 
mpidly to large doftcs ai ipeciicuanlm in thu absence of Hyraptoma of dj-aenteiy, or even of hepatitis, aud the 
tormaiioa ol tfOpicftl abscess of ttio ]iver is thus pieTcntcd. 

Notes and charts of 15 cases fallow. Tho blood counts and differential leuoooyto 
counts are given. The polynuolears ranged from 74 to 87 per cent., the lymphocytea from 
7 to 22 per cent., the mononuclears ftora 3 to 7 per cent., and the eosinophilea from 
to 4 pgr cent. 

In only three cases was over 80 per cent, of polynuclears observed, hence tho type of 
leucocytosis present is similar to that which obtains in cases of aracebic abscess as noted 
above. The effect of the ipecacuanha treatment certainly aeems to have been both 
immediate and remarkable and there can be no doubt bnt that it should be tried in all caaea 
prior to any operation. Bogers believes this pre- suppurative condition with its attendant 
fever and apparently characterietic blood findings is due to the preaence of a latent form of 
dysentery, the amoebse of which aru causing an irritation of the Liver, which organ tbey are 
reaching mainly by the portal circulation. Ipecacuanha is to be regarded as a apecifio in 
amcebic dysentery, hence it is easy to understand how large doaea of the drug (not less 
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Lirer than 90 to 40 graina once or twice a day, with the usual precautionB), may rapidly a.bort an 

Abscess— early pre-suppurativs ammbic hepatitis by curing the latent auicebic dyaeatery which 
cmHii.jie'i produces it. 

Stannus' has reeontly reported an African case similar to those described by Rogers. 
It occurred in Nyaaaland and was rapidly cured by ipecacuanha given in 90 grain doaes on 
two consecutive days. 

Hogera and Wilson' desoribe two case& of amcebic abscess o£ liver cured by aspiration 
aud injection of qainiae ixito the cavity without drainage, lu the lir&t place, Bogei9 
meutionB his previous work,^ which demo as t rated that : — 

1- LlTUig (injcebeB cnn be found in tiin VmUs of cTery tause of tropLol n-bscess of the liTcr osatnioed at tlio 
time of or shortly after i:>peratit;'Q, ii* welf as post mortem, if tJmy h&vti not been previouBly draiiied. for Bomc dnye, 

2. Two-thirds of tropical ftbecraaCB of the liTcr Been in Calcntta are (we from Btaphylococei and lacteria 
whcD first opened, cvea iu the Into Btage of the disease so commouly met with in nAtiTi; patitots, while, aa a 
matter pf bmt, io nearly half of the remaining CUbcs, but one or two colontef)- of oocci were obtaioed ou cnlture, 
which were probably aecidentAl coDtamiaiLtioaa or M Ifaet played no part in the cn-ueation ot this diecune. 

3. The active amoBUe in the wall of & liver abscess could bn killed with great rapidity und certainty by 
weak fiohitjous of quinine, nnd when such Bolutions are oflcd ior washing out Utct abroess eaviti«s which are 
di»oh!irging thick pua swarmitig with nmceha, these parasites very mpidly disappear, nnd the diBcharge beiiooieB 
macb lew copious nnd aim^jet »eroufi in chaiactor, as long a; it rgmaiiUi &ee from septic cocci. 

The Eorra of quinine rBCommended is the soluble bi-hydrochlorate. Two solutions are 
made up, each containing 30 grains, but in ono this amount is disBolved in 2 oz. of water 
and in the other in 4 oz. The former ia UBod if the abscess contain less than 10 oz. of pus, 
and the latter if it be larger, because the greater quantity of fluid enables the drug to be 
brought into contact with all parts of tha cavity. It !s admitted that two caaos do not 
furnish sufficient material on which to base any conclusions, but the oases were of such a 
natmrs that it is very unlik^y that aapiralion alone would have r^eulted in cure. The first 
case was very acute, the second very ohronio. 

Can tlie* deals with liver abaceas from the surgeon's point of view. After stating that 
Bopra-hepatic abacesBes seldom give a history of dysentery, nor show bowel lesions poet 
mortem, that intrahepatic abscesses are always associated vrithj and probably caused by, 
dyBeutery, and that sub-bepatio abscesses are not due to dysentery, he proceeds to indicate 
what in hia opinion is the appropriate operation for pus in various positions. Ee says :— 

The openition I prefer (a) when pas is deep-seiited ov«r or in the right half of the liver, is eTacontion by 
Hipbooage, tbe siphoji tubtj Sieiag iqtrodncqd thpougb a caniiula. Search is made first by the needle of ajj 
oapiiatiDg; ayringe^u length not more that 3} in., bo aa to avoid grounding the infeiioi v«aa cava. Where the pus 
is iDCAliacd a large trocar and cannula is intrMuc^d trftDs-thoraoioklly ; the trocar U trttbdraws, and a drainage 
tube, 12 in. long, Btretched on a long steel rod, iutrodueed through the cannula to the bott-oin of the cavity- The 
c^tnuuLfi h theu withdrawn over tb^ tube whikt it is still etretebed, Che stdol rod by which it is stretched is nlso 
withdrawn, nud a long rubber tube fitted to the dniinnge tube protruding from the eidft by meaaa of a ahott glass 
tube. The ttiphooage ia kept up until the pus ceasea to Bow, or until btle appears in the di§chaTge. The original 
tilbe ii (bea remov'ed from the &ide, and a shorter and emallvr tube subijtitut^. The wound is gradually allowed 
to oloie. id) When the pu» is sopeitinal— that is, iilaaG beneatb the riglit ribs, an advamosd oandition, a hepatic 
iib$CA» phocild n-BTer be allowed to attain — the trocar and cannula and eipboungc may be used, or the abeceaa may 
be cut down upon by a Dcntpel. Tbe reraov-tl of a piece of rib may or may not be necessary. If the knife happen 
to ent<ir the lowiiut point of the nbsooHB cavity, ri^movai of n piece of rib is unnooea!!ary ; but, if not, it is well ta do 
so, (c) When the pus is (0 the left half of the; liver— a rfifther rare occurrenoe — do not attempt tCi Mfitirm the 
diagnosis by introducing an exploratory needle, nor use tbe trocar or cannula,, but cut down upon the liver through 
tho ubdomioal wall and cvacujitc the pus in the usual wuy. la 00 of the 100 cases I have operated upon I caiptoj^ 
the tTocai and cannula and aiphonage niethcKi of treatment ; and froui a long experience I look upon this method 
of treating- deep-seated liver absoesscB of the tight hnlf of tbo oi^n ns not only tbe most c&ay of performauee (au 
importnot point if one ia single- hnndedj ae one is in mnuy tropical eountiies) and moet Euceeeeful, but tb« oiily 
JnetiflJible operation when the pus iu deep seated in the right aide, that ia, three or more inchea from the surface. 

Bradsbaw^ relates an interesting case of tropical liver abscesa associated with ascites, 
a rare condition and one which tends to confuse the diagnosis. He mentions certain 
points which, though well known, are apt to be forgotten. One is that a normal temperature 
may be present for days together in patients with abscess of the liver. Another, that one 
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o( the chief difficulties in diagooBis is when liver Eibscess stimulates disease of the right Litct 
long or pleara or when it is ootnpLicated with oifusion ioto the pleura, Plenral infection Absce«« — 
readily occurs, tDfecti"ve matter spreading by way of the lymphatics. 

Bousfield' has recorded from Kassala a oaae of liver aba<3e8S, in the pus from which, 
talkeni soon after operation, a diplocooous was foand simulating the gonococcus in appearance 
and staining reaction, 

Liver abeceBS is by no means uncommon in the Sudan. I am unable to give an opinion 
as regards its relationship to dysentery, but I have recorded a case^ of some interest in 
which the EittauuEha dysenteri/s was found. I know now, however, that I was wrong 
In attributing the fatal termination of this case to ehook. It was undoubtedly in the main 
an instance of delayed chloroform poisoning dependent on the state of the liver, and I only 
make mention of it here as a warning regarding routine adminiatration of chloroform in 
oases of operation for liver abscess, or at least such adiniaistration combined with the Usual 
prehminary starvation. 

Beference to this important matter will be found in a paper by Stiles and McDonald,^ 
which gives tbe bibliography, and in an article by Hanter,* who states that evil effects may 
in all probability be completely pruvented if, instead of withholding food^ particular care be 
taken that the patient be given a very nutritious and easily digestible meal, well ewoeteneiJ, 
two or three hours before the operation. 

Malaria. It seema advisable to classify the various papers for review as far as 
possible, though som« deaJing with sever^it or many aspects of th? dissaae cannot be placed 
in any one group. First then we roay consider pa,pera relating to the moiphology or Lfa- 
cycle of the parasite :^ 

A question to which a good deal of attention has been directed, both by Ewing^ and by 
Craig," is that of ao-called intra-corpusoular conjugation. While, so tar as I can ascertain, 
Craig's views on the subject have not been generally accepted, and while Cropper' has 
recently shown that when double or treble infection occurs each parasite seems to go on to 
fall development (he found three preesegmentiug forms in one cell), still Craig's latest 
paper ou latent and recun-ent malarial InfectiOD is both able and interesting, atid it seems 
worth while to record some of his opinions. His definitions may be given : — 

By ktQQC mularial iufeotioQ ia meimt oao in whicb the plnamodia gf malnrin tuny be dcmonstiBted to be 
preuent in the iilood of an iodindunl, bnt in whioli no i.'iliMcjil symptoms uf the diiwase df aiuCBdcnt Fra^^t7■to 
attract (itteution fiie to be olwerved. Tho term should uot he confined to those iustnncca ia nhich no syinptoni* of 
maJaria liavu ever been pruBout, f«r it the [wrasitea bu present iu thv blood- iH rccmreat cajsea, bijtween tbe 
attacks, the disease ia as truly latent aa it may tm before the initial one. 

By recurrences nre meaat the appcaraa-oe of symptoms due to tlie eauna group of panaitea that caused tbe 
orif iim iuiei.'tioii sad Dot a re-infoctioD by anotlier i^up. 

By in trtL-corp oscular cxiojugntioD is meant the compleite and pormaacnt union of the protOplnsm and Uuclcas 
of two youu? ivmebuU (sit) within tlit! erythnjcyte. It ia nbsolntely nixje«8».iy to the mrtinteminci; of mfiltirlal 
infection in mnu, and in thc^ iiutJiDOOB in which it does not occur, the plnsmodia undergo a stutunl sponilatiou ioi 
a limited time nud then perish, thus leading to spoHtatieoUB recoTCfy. It is present moHt typicaUy in tho^ caaes 
ia which the clioiciLl svLiiptoms lire most eeTcri.-, and is present in all tbe Tiirietisa of mabiTiaJ infection, although 
m(»t easily olKKrved ia tbe eetivo-autamiial tnfectionB. 

Kia conoluBionB regarding its significance are as follows : — 

1. Intra-corpiL'tcular conjugation is the chief cauue of the mAinteannGe of malaml infectioa. 

2. It nmiiitii-inji malnriaL infecti'>n by producing a resting, or ifft/oir, stage of the plnsmodia. Within the 
human body, which is rcnistnat to qaintae aad other iujurioua influencea. 

3. It is the cause of latency nod recnrronced of ninlnrial infection, the sj/^o/e stage KQUining do rsiant or 
"^ latent" until conditions are fcvoiiRible, wbun it gives birth to wveral young plasmndia, thus cauaing n recurrenco 
of the inaction, 
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These eoadltioiiB are jastifled hj the following mnajdcratioiw : — 

1. The presence of the proCe§8 in jiU dcute and reciirMiit iDfectwna. 

2. The fact thut during the time conanraed in coajtagjition in all other protozoa, provided tlie CocjuRatiOa is 
ngexual, many gciueratluoa of thii organiam could hava been produced hy division or spgrnlatiou m thtj usual 
maaaai. 



3. The £sct that such a rwrtiog, or zygoi^', stage ixiuat exist, : 
the discQutmuAQce of quLninQ given for Xoa^ peiioda of time. 



i proTfiiQ by the pecorreuee of the Infection after 



4. The iaat thnt, la coaca wbieh hare been trGatud at oaoe with anOlcioat dosea of qiuninu luid for a 
sufflcieutlj long period, intra-oorpuiwalftf eoajagation b aever seen, and in such oasoa rehipaas arc very rare, if 

they ouuiir. 

&. The preauncc of DumQEcms Urge pigmented bodieii in tbe blood ia cx^ea m whin^h thu procen in mopi 
miuked^ lioth intra- and estrfl-ceUalST^ and which are not seen in cafica in which the proceaa ia abactit, 

0. The iLrgiiracnt from "Analogy " which iudie&ted thuc the significance of the procesa of nscxu&l conjugation 
in the malarial phiaiiiodia ta similar to the same process in other of the protozoa. 

In the Sndan I have seen one oaae which certainly auggeafced an intra-oorpusoular 
conjugation, but there ta no proof that it really doea occur, la it possible that the malarial 
parasites in the Weatigrn Hemisphere differ in cartain reapocta from those of the Old World ? 
It ia not at all likely, and yet it is curious that it aeema to be only (rom America and the 
Philippines that reports concerning thia condition eiuanate. Ewing, it should be mentioned, 
regards intra-oorpusoular conjugation as of rare occurrence and of comparatively little 
significance. 

The Sergent.9 have deecribed a vermicular, endoglobular form of the malarial parasite 
Been in the blood of a native of Algeria, and Billet,' commenting on this form, miontions a 
gregarine stage previously studied by him,^* and states that the moat favourable time for 
obaerving the perfect hucmogregariae form is at the beginning of the apyrexial period. 
Billet^ has also described curved, vermicular forma of the quaitau parasite assumed by the 
young schizonta during the first hours of their development. These have less active 
movements than those of the corresponding form of the terbtan parasite and they do not 
throw out prolongations a,% do these latter. They eventually develop into the quadjilateral 
nearly adult sohlzonts characteristic of the quartan parasite. 

Id the blood of a ease which had become infected at Taufikiflf on the White Nile, 
I found the curions ameboid forms shown in Plate VII, Third Report. A parasite closely 
resembling a trypanosome will be observed. It difiera from the hfemogregarine forms 
described by Billet, and, as it was the first parasite found in the film, proved, for the moment, 
puzzling, although clinically the case was one of malaria. On the following day a few 
crescents were found. Quinine soon caused th<e disappearance of the endoglobular forms. 

Fl&hn^* records a oaae of tropical malaria acquired in Togoland, which, afterwards in 
Germany, following treatment, became a double benign tertian. The probability of the 
patient having had a latent benign tertian is negatived by the excessive rarity of such in 
the district from which he came, It would seem that a single speci&s of malarial paraalte 
ia able to undergo variations according to the different countries and climates in which it 
develops. Ziemann,^* however, states that aU three forms of malarial parasite occur in 
tropical Africa, and that all that can he said iit that the benign tertian parasite is rarer in 
the Cameroous (1-1 per cent.) than ia equatorial Africa, where Koch found it in 10 per cent. 
of the cases. Plehn's supposition ifi, therefore, probably faulty. 

One can only note a paper by Billet" on the specific differeuces between the tertian and 
quartan parasites^ and record his opinion that the quartan fever attacks certain races. 
Hence he believes there are morphological, clinical and ethnological differences between 
these forms of the malarial parasite. 



» Baiet, A. (AprU 16th, 1905), V. R. Soe. Bv±, t. LVIII- 

"^ BUlet, A. (June lOtb, 1901), Ac. Se. 

» Billet. A. (1906), C. E. Soe. Bv?l, p. 1140, t. LX. 

* Plehn, A. (Jnly 25th, 1907), " Zur Fmgc Ait Arteneialieit det MalariapafMiteB." Deutsch Jled. Wock. 

« Zismaun, H. (November 14tb, 1907), "Znr Fnge der Arteneialieit des MaliariaptunGitca Beraorkiuig su 
dem Artikel von Prof, A. Plehn." Di^i.tseA Mtd. iVoeh. 

* Billet, A, (March 15tli, 1908), " PrenTsa en Fnvenr de la Destruction Specifique dea Hematoaoaiiei de la 
Piivra Tiereo ct de Ut Pifevpe Quarte," Qnoted in Bull, ie rlnstilHl Pasleiir. p. 194, t. VI, 

' Axti^a apt consqlted in the original. 
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Thiroux,^ on the other hand, supports Laveran'a view as to the unity of the malaria Malana— 
parasite. He eiaminod native children in Senegal and found that in the hot weathei- the i^ontini 

tropical forms amounted to 9-5 per cent., and largo forma (benign tertian and quartan) 
to 1-5 per cent., while in November and Deoembeif the respective figures were 7d-5 and 
26'4 per cent., and in March and April they were 64-1 and S^^S per cgnt, He considers it 
di^cult to admit th& existenoe of a sainai'er and winter malaria due to absolutely different 
species. 

It appears to me that some work on these lines eould be carried oat with advantage in 
the Soathem Sudan, and possibly one may be able to arrange for this in the next programnae 
drawn up for whoever may have oharge of our Floating Laboratory. 

Cropper^ exhibited very interesting blood-films from a fatal case of pernioioua 
malaria which contained a phenomenal abundance of parasites in the peripheral circnlation. 
His description of the slides shown may be quoted : — ■ 

1 aud 2. Clumping of infected red cells, each contaifllag Q pigiaenbcd prmscgmeating- body, enggcating a 
CHUee for the embolisoi it iafurutiuu of th<i dlSerent org».ujj afi^crted in peTotoioiiN ikttAcb. 

3, Very nitmerous unpigmeoted rings; cit 500 corpnscleB coontud at. random £tom 40 (o 50 per cuDt, were 
infected, aad la eoine fii^ldH moiv, au that in one fiold 100 pafufiitea can be bg^ii. V^t to thia time twenty pamsitcs 
in Ek well-aprend EeLd wjia the most I had Been. 

4nnd5. A red cdloontainiiig aix impigmcntiod rings, in nnothcr alide- twocorpuaclescon be aeen in one BqM, 
each coiLt&iiiiDg fiva riugs. 

6. Siibfr^rtian. gmtuiUs or crtKents in nU stngea of development. 

Towards the end the number of cr&accnCd incrcnBed in a marked amaQoe, faiic, five, or six Wei's soea iii a iiogle 
field, and suggest to roy mind sdme wart Of icigration from the bone-marrow on the onset of filgide aymptoins. 
I give thin for what it is. worth. Id very few ce*3S are the cro§ccnl* m.Tture, and they are nearly always utraight 
Aad (usitoroi, ncit crtiiieetitia ; thu pigment is tu;jirly always dWrtite. The youn^ ninte cre&ct^ntti nrc oftbu perfectly 
circular in outline, ond occupy the centre of the cell, being Burrouudod by a ling of hosmogiobiu, the female 
gametes bcmg ahaxply pcjintcd. They Qa.a be distinguished from young Hegnieotiog £omi:< by the fnct thnt the 
pigment in the latter is uenriy always gath«jojd Jaty 9 compact toaM, uvea at aw early stage. In any ease, the 
chrumatiu exigte an a diatinct band a<.*raaB tke Etjuator. 

7. Tko aporutatin^ bottia in one ceU, 

8. Three preMfffnumling /nrnw in one cefl. These, thougb somewhat mre, tend to sbow that when double or 
treMe Infection occuis, each pBnwite goes qu to full developnu'ot, and effefltuaUy precludes the occnrctn'oe ol any 
foim of endocorpoBcolar conjugation, as described by OiAtg, oi tbu AmOrii^Ui Army, ifi the Philippines. 

9. Poij/inorphonUtienr Ixncucylc containing sporulatLug body. 

10. LeueM}fU amtaining Owte aporutating badia. 

11. Pignne^ed Imeteyte eontaininff tvtmty-fivt pifftnmt maasta, ebch indicating aaa Bporulating pamaitG ; the 
protopla,im of the cell is very mncb enlarged. 

A BJmilar account of this case, illuetrated by a coloured plate, will be found in the 
Lancet of July 1th, 1908. 

Cases of aporulafcing malignant parasites in the peripheral blood are rare. Cropper 
believes they must be commoner in some countries than in others. The eaae in question 
was from Palestine. As a rule, also, immature crescents are not seen in the peripheral 
circulation. Rosettes and aporalating forma in the white cells ate usually seen in the large 
mononucleara, bub Maoson mentioued a case of a oomplete spornlating forEn in a 
polymorphonuclear leucocyte. 

One may mention here the excellent German blood atlas of Meyer and £ieder^ 
which contains good plates of the three types' of malarial parasites and «how& forms not 
usually aeeu in illustrations. These authors hold that it is podaible to distiDguish the 
young gametes in the red blood corpusclea, Spueial attention is directed to a ring form of 
gamete which only occurs in pernicious malaria. As regai'ds benign tertian gametes, the 
young forma are recognised by the absence or relative inaignifioance of the nutrition 
vacuole, the older forms by their size, the compactness of their form (the protoplasm 
almost never showing amceboid prolongations) and their undivided nuclei. The occurrence 
of multi- nucleated gametes is rare. 

Reference may here be made to Cropper's bodies, which are so apt to be mistalten in 
fresh films for malarial plasmodia. These were first described by Boss*'*' in India, then by 

' Dr. Thiroux (Sq)teml>er, IQQG), '' Des Kelations dc la Fl^vre Tropicalo avfit: Lu Qnarte et la Tienw." Anitala 
de Vlmtilul raitmr, p. V06, VoK XX. 

• Cropper, J. (March 16th. 1908), " Phenomenal Abundance of Poraaitea in the Peripheml Ctrcnliitiou of d 
Fatal Case of Pemicioas Malaria." Jmiriutl of Trojncal Medicine and Hj/i/ieni', p. 91. 

• Meyer, E., and Ricder, H. (1907). Atlns tier KUniichen Mikraakapit dta Blute*. Leipiig. 

• Bcw, B. (February, 1896}. Ijtdian Ahdical OateUe. 

* Article oot oanstklted i& the originaL 
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Malaria— Cropper' in Palestine, and by Smith'** in the Unitecl Statea. A good aocount of these rod, 
omtivKid spiadle-shaptid and motile melon-seed bodies is given in an article on PiroplaaaioeiB by 
Nuttall and Graham-Smith^^ who observed the bodies in the blood of normal dogs and of 
those suffering from the disease. 

In Palestine they appear to he specially numerous in the blood of persons BufTermg 
from so-caUed " Syrian Fever/' which is not malarial (««e " Fevers." page 66), Smith also 
found these bodies aHBOci&ted with fever. They cannot be well stained. Indeed it is 
diffioult to stain them at all, a^nd 9.0 far their true nature and significance ib undetermined. 

It is quite poasible that some of the febrile cases met with in Khartoum, and from 
which dried blood QLms are invariably sent to the laboratories for examination, might be 
found to exhibit these bodies if opportunities for examining fresh films were presented. 

Becondly, one may consider papers dealing with malaria from a more or less general 
point of view, and lastly with those Indicating prophylaxis and treatment. 

James* has argued that malaria, ae met with in India, ia, in reality, a benign di&ease, 
and that the serious effects and fatal results attributed to it in the past should iu large 
measure have been laid to the charge of kala-azar. He points out that In malaria the 
tendency is not towards cachexia and death, but to the acquiring of immunity ; thus, 
"natives who have resided during a number of years in a malarious place acquire an 
immunity to malarial fever." 

Doubtless in Africa, as well as in India, the caohexia of kala-azar has been in the past 
attributed to malaria, but none the less it is certain that pernicious African malaria does 
produce a chroQio cachectic oondition and may be a very fatal disease. At the same time, 
in the Sudan, deaths from acute malaria or qhronic malarial cachexia are, I believe, not very 
common, and there is probably more than a grain of truth in the arguments adduced by 
Captain James. 

At the same time, we find that Bogers" thinks that 20 to 25 per cent, of the tot&l fever 
mortality in India is due to malariar, and he speaks definitely as to the terrible mortality 
from malaria amongst native children. Ho gives a very full description of the disease as 
met with In India, from whioh we cull the following information : — 

1. The condition of the tongue aids, the diagtiosia, for the furring, whether tnarked or otherwise, is ttulfomi 
La diatritmtio", and doea not show the red edgt» cil enteric find seven di»ys" fever ti/tigue. 

2. Tht pulse nte helpe, fur ona nuely gets 11 alow Fnte acoompacyln^ a high tempraMure, which is very 
Erequentlj the case in seven daja' fovflr, 

3. In bme mnlarlal ovchcxin tbc liver mny be mnrkedly enlarged even dowa to the ciaTel. 

4. In order to get the charactcnslii: tempera tnrij cun-es, four honrlj chiurts should be kept. 

5. The loiig&at puriod Rogers has seen n fsver fiiowlng nuilorial ponuitea ia ths blood, nnder eCltcient 
qoiiliile treatment, in' atx da/S, n point of gfieut practical importance. 

0, Id lodln, Ro^is believts UiQr« Is no evidence tu nhow that distinctive qootidiau (exexB eust. 

7. The prolonged ma of tempei^ture <24 to. 33 honi^) is chaxacberistic of oinligDaDt tortiaQ, and is the moet 
dbtingiii^hing elinical point betwtiea it and the bemgn. forms, 

8. In benigo tertian ciuilari& in ladiA a doable iofeetioii is the getteml rale:, and tTpical lingle Cefti&a cbiirt« 
BJK qnit* Riceptional. 

9. Qaartan nuilAria is mncb tokt th&n the other tornia, and n doable tjrpe ia the most common v&riotj of 
infection in ludiu. 

ID, MaluriaL fevers ia India arc not more persistent under ndeqnate quinine treatment tlhon those of Europe 
and America, h6fice, provided tlie dose is adeqonte and is being ae«imihitcd, undue persistence of fwer points to 
another or an additional cause. 

11. An a rote there in a diaiioution in the number of the leuooeytes, though wmetLniefl even a leneooytosia 
iiia.y he eDcouELtcred vrbcn lUi enofmons number of pimsitcs a.re present. The importnnt point i» ibc ratio of the 
whit« celU Ut the red in malfid/il enchesia. It mrely fulia to lower than 1 white to 1000 red, while in kala-aiar 
the ratio Ih a£mo«t alwa^ butow 1 to 1500 nnd is Creciuently mueh lower than this lif^arc. 



1 Cropper, J. Qiny lat, 1905), "Note on a Form oi Malaria! Parasite tonnd in and aronnd Jerusalem."' 
Jon-mal 0/ Trapicnl Mtditine, p. 132, Vol. VIIL, and JtmrjiK/ o/(fi« ifoyre? /jw/ifuii of Public. Z/ea/(ft, Pebmarjr, 1907. 

» Smitli, A. M, (October 7th, 1905), A>,i. Afid., p. fi07. 

' Nnttall, 0, H. P., rand Qrahatn -Smith, Q. S. (October, IMO)., " Canine Piroplaanwwia." Jowmal vf IlygifM, 
p. 586. Vol, VI, 

* Jameo, S. P. (1905), "On Eala-azsr, Maliiria and MsliuiAl Cachexia." SeienCifie Mamoin <if the Omiemment 
'if Tiniia, No- 19. 

" Bogerfl, L., " Fcvei* in the Tropics." 

■ Article not cooaulted in the ort^nal. 
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12. When Imln-hziLr and Eeven days' fever occdf the large mononnctear incrcAse is not much of n diA^oetio HftlJiria— 



Bid, hot it helps to exclude tarlj ccteric. The inrroiwi! i» lew niHrkcd during- high fercr th&n when tlie 
tecapBratnre is tionual ^qd it is distinctly more mnrked acd freqiitnt to benigTi thwi in maligaaat terti»iiB, because 
Id th-e form-ar the blood iilni is more oftca made when the temperature i^ normal tban in ths Latter where tbe 
apyntio periods Attt rcty abtat. 

Plehn'* regards tho supposed immuQity of the black races as a mere tolerance, a 
ayrnbioBia of the parasite and the organism, a relative immunity^ the equilibrium of which 
is Liable to be disturbed by change of climate, escBBsive exertion, etc. This particular 
reBistance to the malarial virus Beems to be special, io a sense, for the blach racea. It 
appears to result from a tolerance to tho toxiues, which will often comtnecce in the foGtUB for 
if the parasites themselves cannot traverse the placenta presumably the toxines can do so. 

In this conneotion, however, one would cite Moffat's* case of undoubted congenital 
malaria, while the following quotation from Sir ThomaB Browne, quoted by Monro," is so 
quaint and withal so convincing that one perhaps may be pardoned for inserting it here. 
The date is 1679:— 

Mr. John Earle'B wile. Sir Halph Earc'a siirter, fell into a genuine quartan, when sha was youg with child, 
which held her long, nniJ when she came t-o her time she WTia delivered of a dang^t-ar ia tbt titt, and the L'hild WM 
90 iil tlint none thought she would live ; hntt it grcwe hcttiir ; htitt, <in the third dnv about the hower of it« birth, 
fell into a fitlof anagne, andsoAgsjne tbetbird dny Jiftcr, nn-d that qTinrtnnc settled and l«:^d for divers motneths 
till ehc vrim emadiLtod to akiime sod bane, asd wsa bo lovre that bbe was fajrne U> ose bathia|i; fur n good while; bnt, 
she is now t)f tlic ngc -of Ifl y^arus and a very full yonng wotiman, I called to mtnd tiiit account, becauM sbeo dined 
witfa mnE lately ; her bither was 7oar loving hicnd. 

Eeturning to Plehn and his yiews on iinicunity, we find that he thinks that Europeana 
can acquire a relative immunity analogous to that of negroes by preventive qninigation, 

D'Alloeco'** describes a oftse of malaria with cerebellar Bymptoms, 1.0. apeach blow, 
difficult and scanning in character, anxious expression, naarksd tremor, deliberation aod 
inco-ocdiaation oq attempting voluntary movements, whether of upper or lower limbs, This 
intention tremor was more marked on attempting delicate niovemeitts. Worthy of note is 
the fact that when the patient got over the fear of fitanding alone ehe cuuld stand for a long 
time withont fatigue. 

Bnin'* observed in Constantinople the fraqnent presence of an area of total dnllnoBa of 
the apes of the lung in one or other side in patients who are infected by malaria. Although 
the condition is ushered in with marked febrile symptoinB there are no rfiles or crepitations 
to bo heard. Quinine rapidly dispels the eonsolidatioiis as a rule, but in some cases the 
dull patch does not cl&ar up, remaining in a passive state permanently. This is rather an 
important matter as, under such clrcmnstojiccs, it would be easy to make a mistaken 
diagnosis. 

Btirgeas''' discnsaes the question as to whether there is such a thing as malarial 
pneumonia, and from his Indian experience decides thai there is. Id this view he is 
supported by Patersou/ The latter speaks highly ol the value of effervescing quinine in 
such conditions. 

It is interesting to note that among the Nilotic negroes of the Southern SudsQ, 
practically all of whom as children probably aulfer from malaria {vide Dr. Wenyon'a report — 
Third Keport), pneumonia is a common and frequently fatal complaint. Whether or not 
there is any relationship between thu two oonditiocs I cannot say, but the matter 
might repay investigation by medical ofiicers at southern stations. 

Passing now to general measures, personal prophylaKis and treatment, one may note at 
the outlet Sambou'a advocacy of hype rparasit ism as an ally of man in his struggle with the 
malarial parasite. The brown spores of Rosa have been shown to be a speoies of Kosema, 
and to bo parasitic upon the malarial parasite in the mosquito. 

As regards general measures, varbus recent papers may be consulted, for example those 

' PkhD, A., Ar^hiv.f. Sefiifs. w. Trr^. Hyi/., Vol X.. No, 2. 

" jro2at, R. N- (May 4tli, 10O7), " Congcoito.! Malarift." Uritmh ilolical Jaunutl, p. 1V5*, Vol I. 
» Stonro, T. K. (June 8tli, 1907), *' Congeaitnl Malari*." British Afedical Jowrnal, p, 1396, Vol. I. 
■• D'AIJooco, O. [Janunry 5th. 19073. ^'f -'^^^ 

' Brun, H. de, Prfsus Mfd., Vol. XT., Noa. 32-34. Quoted in Eptt., Bnli*h Mrdxtat Journal, April 37th, 190?. 
' Burgees, J. H. (April, 1007), " Malnrial PueamoEi«." IiuUnit Afnlien] Umeth, p. 131. 
'' Patenon, J. F. (February, 1908). " Mal&ri&t Pacamoui^v," InHian Medical Oantle, p. 7d. 

* Aftialc not cotuitlted lu the origiiud. 
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Malsria— read^ at the 1907 meeting of the British Medical Association. Simpson states that, as 
eoniiituat regards the flight of AiiophelinGS, a distance of a quarttir of a. mile is a suEBciently 
protective zone. In Africa, the brothers 'Sergent-* found that the maximuni Sight of 
Anophelines is less than a mile. 'Stniyson mentioue the use o£ contour cfttobwater ditches 
for dealing with low-lying, water-loggod land, auch as maishes at thu foot of hills. 

Ziemftnn summai-iBes the methods which can he actopted for extirpating the malaria 
parasitoa in man as follows : — 

(IJ a. By ttjM^matic prfipliylftkia with quinine of thosfi infurtod witb nuklBna; b. hy biUing those mAlariti 
pfirttsit(.>s wliidi invade tlie hamaa ijody at the b^ianiog ol their development and before a fever attaut haa 
■ot in — that la wnl quinine piopbylaiiB— (2) by eitirpoting those mosqul tot's whi<7.1i CDOvey raal.iri-i; (S) by 
protecting raati OjgBiinfit the bites of mnlnriu moBquitcwiB; (4) by cndcnvouring (to raiae the reaLrtiug power of 
iiiAlAri^^infQctetl people by hkiaI prophylaxis^ by mire tot the better feeding, housing, clothing and instrucliuii in 
the nature ol [natari&, Qtc, 

These headings are considered in detail. Here wo need only note that " it is obvious 
that for an effective quinine prophylaxis only Berviceable, easily soluble quinine (for 
example, hydrochloride of quinine) U to he used, and that the inteebines absorb the quinine. 
In this case it is indifferent whether the quinine be taken in wafers, tabloids or gelatin 
capsules." The Sergents^* point out that the taste of quiuiue can be oatirely masked by 
suspending it in olive oil. 

As regards the various methods of administration, Ziemann states with reference to 
them all that an ahsoluto protection against malaria, that is, against the first infection, is 
not to be effected by quinine alone, i.e. without at the same time, injuring the body. As a 
result of large experience, he recommends the So-called four-day universal prophylanis 
which permits of the necessary quinine individualisaUou. 

He prescribes:^ 

(a) 1 gmmiae quiaiac every four dajB, boat givuB ia the eveaiug before going to bed, with 5 drops of atjid 
hydtochl-or. io a ^la^e of water, and on the appearance of ringing in tho etu^s mid nervouH troubles., with one 
gramme ot potasBium bromide ; (A) 1 grainnie enchinin uvery fnur days, if une (nuiume quinine caiincit be endured; 
(e) i gramuie quinine if 1 eminine eiLcliiuIu uinuot ix endurtd; (li) 4 gra,DiiHi> i>m.'hiiili) if J granuni- quinine 
ctinnot be endured. Tho>^* vbu umnot i^ndnrc J ^rainniQ t^utihinin hiid better sot go to the Tr&pi>CH at all. In order 
tbnt the quinine days nmy not be forgotten, he reeonimends thnt thu drug be taken on tha lA, 4th, 8th, 12th, etc, 
w short, UD 111! dftt-es divifliiJe by 4 up to the SStb. and tbtio bogim again on the Urst of the following month. 
This method is spplit»b-Ic to oil conntrjiw, whether they be the seat of raiJdor or -scTcrc maEurtii and to all porsons. 

If, despite the quinine, malaria be acquired, he still gives, for three days after the 
BUtcessful recovery from fever, 1 gramme qainine daily, then every second day for the next 
fourteen days and again every fourth day. 

In cases of unsnppressible vomiting and diarrhoea, he recommenda most strongly the 
intramuscular injectioD of quinine hi- hydrochloride (1 gramme in sterilised solution iti 
the proportion of 1 to 2 of water) into the glutei. A sure absorption of quinine thereby 
takes place. Excellent results from these procedures are recorded. 

Eogera believes in a prophylactic dose of From 10 to 15 grains in an adult and at least 
5 grains in a child over five years of age, It should be given twice a week, either on two 
sacceBaive days, or every third and fourth day alternately, in acid aolutioni and never in 
pilJ form, 

For information regarding the methods of Morgenrotb, Cell), Koch aud Plehn, iho 
reader is referred bo nott^s in the Medkui Anmuil, 1907, pp. 3GG-367. 

Ziemann has not seen the smallest permanent Buocess from the application of ointmoots 
and oils supposod to prevent mosquitoes from biting. Some help at the most for a few hours. 

Id the Budan I have tried a mixture of citronella oil and alcohol and the preparation 
known as Anti-kito cream, which contains eucalyptus. Both do some good, but neither can 
protect for any length of time. One of the latest of those remedies is a composite oil, the 
use ot which ia strongly advocated in Coylon,* especially for coolies. It consists of 
oitronclla, korouine and cocoanut oils, with a certain proportion of carbolic aoid. Vaseline 
can be subatituted for the coooanut oil, The mixture is a limpid liquid, smelling only of 
citronelta and has a far mora lasting effect than either kerosine or cocoanub oil by itself. 
There ia no harmful or unpleasant action on the skin. 

» Siaipeon, W. J. H. (October 19th, 1907), " Anti-maUrinl Sanitation." 

■ Sorganta, Gd. sad Et. (Hovembcr, 1005), Ctrnpt. Ktwi. d^, la .V. ^ Biol 

■ SoigoDte, Ed. And Et. (/wr. dt] 
* " A Simple Preventative ^tinat MaUna." Sept. 15tli, 190&. Journal pJ jTVopiear MrAwim, p. 2B9. 

■ Article not coiuiiltcil in the ong-iji^t. 
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A very naeful gonerftl paper which, in many ways applies to the conditione prevalent in 
the Sudan, is that by Howard.' oa " Malarial Prophylaxis in Small Communities in British 
Cectrol Africa." Special attention may be directed to what is said regarding the selection of 
flibes for posts and mission stations- Anyone who has seen the posts on the Upper White Nile 
must ftgree that, however coavenieDt Erom the point of view of trade and general 
cDiniimnication, thoy are aa a rule badly placed from a sanitary standpoint. The prohlem 
is frequently one of much diffionlty, but one has often wondered why Kodok remains a seat 
of Government, when hoth for it and for Taufikia the site occupied by Malakal would have 
been infinitely more preferable. Melut, however, ia well placed. Of course one ia here 
looking at the qneation solely from the outlook of a Banitarian, and there may he good and 
weighty reasons for retaining gtations alongside khors, which at certain seasons teem with 
the larviB of anophelines. The Shilluk villages ate, as a rule, situated a considerabla 
di9tance from the Nile, douhtlesa to secure freedom from the winged hosts which ftre apt to 
render life unencEurabie. 

Darker,^ of Southern Nigeria, has a paper on what he caU$ intraceUular injections of 
quinine in malaria. In plaoe of a mixture of quinine sulphate and vast-liqe, wbieh be was 
wont to employ in the case of negro children, he now injects a warm dense solution 
of quinine hydrochloride (neutral Bait). 

Ten drops of wat€r arc placed in a test-tube and 15 grains of quinine hydrochloride 
crystals are added. Shake. Heat till solution is complatQ, Boil. Cover tube with sterile 
cover till the ond containing the fluid is *' just warm " to the hand. Inject in the usual way 
either into the cellular tiBaue under the akin of the anterior abdominal wall in the ease of a 
ebild able to walk, or into the deep tiasues of the outer sidii of the thigh in the case of 
a baby in arms. Close needle puncture with a saturated solution of gum maatiohe in 
rectified spirit and apply a piece of lint. The quinine solidifies (so it is said) in the tissneB, 
anii is absorbed in about two months, during which time the child's general appearance 
greatly improves. 

When a number of children are to be treated, the teat-tubes containing the solution can 
be kept in readiness in a water bath at 100** F. The temperaturo of the fluid in the syringe 
must not fall much below lOO*^ £*., or solidification will occur and re-henting and washing 
out be required. 

In a similar way euqninirte dissolved in rectified spirit may be employed, but the 
asepsis is more difficult. 

Darker also remarks that dense solutions of the acid salts of quinine (those used for 
intramuscular injection in oasos of malignant malaria} disorganise the tissues when they 
are injected aud so are Dot absorbed as quickly as may be desired. Hence he suggests that, 
in pernicious cases, the quinine should be in dilute solution, say 1 gr&in in 10 drops of water, 
several injections being made at the same time if necessary. 

Several letters on the hypodermic use of quinine in malaria appeared recently in the 
Indian Medical Gazette. Some axe very practical and useful, ami may be quoted from with 
advantage. Thus, Bcott" says : — 

The form in which quiuitie t8 most ujunUj giveu la7i>udetmJcnLly oi ntlier lutiaiD usoiilarly ia, I suppow, 
the quJDiaEe hydrcwhloridnm acidum of the B.P. di«olved ia distillled water to the atMngt.h of 1 in 1 or 1 in a. 

I Qse the former Atn>ngtii, i,;.^ equal p»rt« of qi'jn inf aud water. Mj luu&l dgae of gr. x nan tbcn bf 
eontained in the fall bBrrcl at bq ardimirr 2Ci-c[iiQim hj'podcnalc sjx'm^. 

I hiive also used quinine snlphate ■extensively for iojacttOQ and fonn'd it perfectly HatiafHcturjr. 1 haTe 
tbont^ht tbat it cansed more olter-paiii than the acid iLydnxidoride, but c>?uld not be sure q^ thi«- I dimolvi^ it 
with tATtaric acid. TAj warming lii a tC9t-ttibc ^.x of qtunine xulph. can be dia^lred by gr.iii of larturiu arrjd in 
m. 20 of water. Qwias 6 of tartaric acid should be Twed tf the Bolnttob ia to t>e kept at all, olherwuii tlio quiniiie 
will be prcwipitated. The solutiun will not keep so loog &a thai of the acid hydrcwhloride anyhow. Of the 
sulphatQ, I always uso a 1 iu 3 solution, aod fill the bknel of tbu Byrloge twice wittout remoTing tiiQ uccdlc from 
the gloteal miiaclra. 

Several cua^ of tetaoB* hawe oocnrred Iroin injection of qiilnine, and a^Icte MepBi* ia es§eatiaL A Itoon to 
tropical pmctitionure wowld be a snuU pocket «kie on the liura oi B. W. & Co-'b nrinc-tctitiii^ jiOL'kiit-caec, 
cOTttaioiikgr a spirit lamp, a small vfvacl for bating oil oa a stand uvcr the lamp and juet lai^ge enough to Inkc aa 
iatmiDiiscnlar nijiedlo- Another small v-geeel with n hnndle ami flat bottom for boiling the quiwinc »uluti>(ui, a 
hypodcrmiu ^/riogc (nil melal), a pair of feritops tor taldu^ tti« ne&dle out of the hot oil, aud thiec bottles to 

' Howard, R. [Jamiarj' Irt, 190S), " Malarial Prophylaxis in small CciauniUlitiM in Brit,iah Oentrnl ACrico." 
JlfUrnal u/ Trifpirrnl Mcdicim and Ilr/i/icitf, p. 1, VoK SI. 

* Darker, 0, P. jDccembor 1st, 190E>), " IntntoellulAr Inj«iCtio&B of Quinine in Malaria." 
Jimrnnf, p 1677. Vol. II. 

" Scott, L. B, {M)in.-h, 10O7], " 'fbu Hypodi^rmiu Uho uf (jniaino." titdiar- 
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Jana— contnin quiniao solution [ot soloicb), castor oil for heating, and golation for sterilising; the «kin. The sjriflge is 
eaiitiRWd sterilised by drawing the hot oil up into it three or four timeia. The oil is. ai the right tGcnpefature when a bla4e 
of gram fiislce the momout it toachaa its surface. I me an improvised case uontaiiiitig those tLiogs in a t-obnooo tio. 
I Conaider that the inti»mu»cuJnr ndiiiiiiiEt ration of quiaine is of most ii4e us Q preVentiTc of frequently 
repiircing ague attacke, or to ubviaU* relapse afttir tlie cure vf aa fttiiuA of malurial fevar. I have known it to put 
n stop to r^curreot ogae nttacka, wiituii dlwtigQ bv thd mouth had fnilcKl. I have aot found it of Bpeclul advautagc 
Ja coring malarial Bbtot. 

Moncrieff' rexnarliB : — 
My -esperi^nuB of the various quiniut mite I aeed bypodermiaftllj vrnt as tollows ; — 

1, Hy(trobF6tiuii!c. — Solubility 1 in 24 of wtiter. Moderately irritating t,nA not BOfflGiently selnble. l)ia»lTed 
with dilS«altT in hot water nnd becam* precipitate again as the Unid cooled. 

2, Acid hy droiibl or idc— Solubility I id G of wntcr. I only used thig salt on<!e, n-s it caused mnab irritatioii 
that peTwtsled lor a lonp time. I also iajorted it intx> my own arm nud found it painful and irritatiiig. 

3. Hydrochli^Eo-parimraide or urea-qniiiine.^Very Fwhiblu and uoimtatiag. 

4. Acid hydrobromide. — Solubility 1 in 6 of wiit«r. I found tbia tho least irritating of the salts I used. 
I made an injectiijii into ray own thigh, and next day eould iioHKely find the plave withgut looking tvr tb« 
puntrtiire mark. 

This qAjiniiw will is f^Qot^l in few of the cntajogue* of drags that I hiiTo seon. I found it described in 
" The £x1r» Phnrmiivoptxiit," Tenth Edition. Treacher & Co. obtained it for lue with ^cue diflicul'ty. 

If n sobition be made of strcn^h 1 grain qain. hjdrohroni. add to 7i Diiaims of water, tbu excess of water 
allowii the thorough »tcriliaition by bolllog witbont tlic risk of tbu salt b&eominfi; precipitated. Contmry to what 
one would eipent, quinine Is more eaaily giTcn to an infunt hypodcnnicolly than hy the mouth ; at lenst, »nch 
WHS my cixpcrienee when using the acid hydrobromide or iirea-quiniae. For in£uit«i. the needle §honld be sharp 
and pf small calibre wid tbc vjnuge enoiaJd h»ve finger-grips. I found the fine 3ohiinniel neodles very 
convenient. 

Till recently, I was under the impression that bypodermiL' injection is, next to intra veaoiiB injection, the most 
capid way of getting >(guiuiiic into the eirculatiou, but rececit ol»>erTn.tioa« show that this is at leatit imprababtc' 
With hypodermic injection, nn compared with internal administrBtion, the loagur the continuftDce of the feror, the 
compamtive nt»cn.cc of cinchoniam, the slow excretion of quinine and tbe tiot infreqiicnt persistence of irritation 
at tho seat of inouuktion, at) thuse fevour the view that quinine ia absorbed dourly when givnyi lijpodormically, 

Further knowlcd^ about this Imponant matter is mtieh needed ; for if this recent view be correct, the giving 
of quinine hypodermically will only be indicated when its exhibition by the mouth ia contra-indicated or in caK» 

oi aeverity when the two niethoda might be combined, as suggested by Captain Megnw. 

Holt WTitCft that wlntiTSly much lai^Sr do^ea of quinine- are required for children than fol adults, and that an 
infant of n year will asaally require from 3 to 12 t!;nunR of the sulphate ox 10 to 14 grain? of the bisaljihaLe daily, 

He o«yifiionally givea double thi* qiULntitj. 

WiUiainBoo^ states that, he finds "A. tt H. 'Aseptic slab,' Is. Qd., invaluable for any 
such hypodBrniic adininistratioiis, as the depressions are eaaily sterilised by the flame and 
all measuriug saved aB they accurately hold 5 and 60 ininimB reapBclively, and hold the 
syringe upright while the skin is being purified, etc." 

Symons* deoUree that he can fully endoree the efficieocy of admin is teriog the drag 
"with the needle." 

The ^all used ia the aeld hydrochloride gf qiiimiiL' which will dissolve in equal parts of dUtiHai waier. 
This iiolutioii ia made up in the diapenaary of the hospital, in an ounce bottle, and used when required. 
Tbe technique is as follows r — 

1, A RmfiU hypodermic syringe Lb used, tbe needle of which 1b ateriliaed by boiling for i-i minutes in n test 
tube. The Hyrlugc ia washed out with 1 in 20 carbolic lotion by monnn of driLwing up some of tho lotion into the 
syringe 3-4 timeE^. A EmAll apoon is ajeo placed in tlte J in 20 etirbolk- lotion nnd is used to receive the quinine 
lotion when it is poured out from the botlle previous to changing the ayrinffe. The gjaas stopper, lofotber with 
the nCck and month of the bottle. Fire thOronghlv cleaned with a sponge dipped in 1 in 20, and the part., into 
which the 4o!nlion is to be Injected is, of course, prepared in the usual way. I consider all the above details 
nbaolutely csseutial, especially the rfcanfiing of tho bottle — a point likely to bo forgotteo, 

Tbe dose is 10 uiiuiiDs, cquai to 10 graiii-^ of the salt, intmmaflciilarly in the deltoid muacle. If it be given 
liypodermiimlly, trouble ia the ehape of n superEiciat abscess may arise ; uever^ howeTcr, when introduced into the 
muiicle. A.n to tetanna, auch a diseiue Bho-uld never deter Eine from tntr&muittiular injections, if the above 
precautions, be taken. I have been lojccttid in thn deltoid on many ooca.'nons about ID a.u., atid have played polo 
tJjij same evening, which speaks for itaelf as regards, after local effects. 

Sometimes a slight aching sensation occunt, whilst the solution ia being injected, but it pawesoff immedia(.ely. 

To Biy mind there is no [lompatison in the two methods, i.f. hy injoctiou, and by the mouth. By tho firprmer 
method you mnke absolQl^ly sure of the patient roceivinj^ the dose of quinine which you admin«lcr, and you do not 
derange tbe digestive organ*. 3rd, the patient must have ■quickly coma under the iofluminja of the dnig — a very 
important factor in " malignant " cases. The temperature comes to normnl in 34-30 hmiriand stays there. In my 
wards the UHual practice i^ to inject on three sacccssive days and then on alternato dnys fur the week, to miike tata 
of tbe patient bewg quinised. 



' Moncrieff. W. E. B. (March, 1907), " The Hypodermic Use of Quinine." Iiuiian Medical flaietU, p. 114. 
« WiUiamsou, J, B. (March, 1907). " The Hypodermic U»e o( Quinine." Indian MfUeal CfnselU. p- 115. 
" fiymonii, T. H. (May, 1907), "The Hypodermic U»o of Quinin*." Inaiaa Mtdieal OiiteUt, p. 101. 
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I have never Kca eTrnptoms of ciacliQuiam from this metliod, I would add that nil the caeea fltc diogDoeed by MalarLA,- 
the (incling of the plftamodium tnalsrue before the qiuoiiie u given, cifen if it moaiu Cho p&tient remaining a few caati 

days in the w&rda before be receives any specific treatment. 

Boger9 gives data to show that 10 grain doses three times a day are suSQcient to cut 
short an ordmary attack oi malaria ia ooe to four days, while fo or to six suoh doses in 
the course of the twenty-four hours do not have any more rapid effectf although they are 
advisable if the infection ia found by the [nicroscope to be a severe one. In children (he 
says, oontirming Holt) there ia a tendency to give too small doses of this drug. One grain 
for each year of age may safely be given two or three times a day up to the age of 10, so 
that over 10 years a full adult doso should be given twice a day. Infants may receive 
2 or 3 grain dos&s twice a day. 

Strychnine is valuable to counteract depreaaion. 

As a general rule the drug should be given without regard to the temperature and 
■without waiting for an intermission of the fever, but it may aoraetimes be advisable to throw 
in a larger dose, such as 15 or 20 grains, during a remiBsion or intermission of the pyrexia. 

EogerB does not find th&t. when given hypodurraically, the drug acts more effectively and 
rapidly. He utters a, warning ag&iiist the risk of tetanus, suggesting that quinine may act 
in symbiogis with the tetanus bacillus, or possibly by paralysiag the phagocytes and thus 
favouring the baciUary actiou. He much prefers latravenouG injections which should always 
be used when unusually severe infection is found by the microscope and before any cerebral 
symptoms have appeared. To wait for coma, it may be said, is usually to wait for death ! 
The aolubla bi-hydrochEorate should be given, preferably along with atrychninc. 

He mentions rectal injections administered high up the bowel, and I may mention that 
Dr. Daniels told me it was the rule in the Malay States to employ this method in all very 
severe cases with brain aymptoma. 

The drug should be continued in 20 to 30 grain daily doaea for a week or two after the 
pyreiia ceases- Thereafter 10 grains a day for one uionth from the date of attack. Then 
prophylactic doses twice a week as already indicated, for two months, or until the end of 
the malarial Beason if still, exposed to infection. 

Euquinine ia indicated when gastric or intestinal catarrh ia present, for the treatment 
of children or where quinine causes ill effects ; 15 grains is the dose for adults. 

One finds little said about quinine given in effervescing form, but peraionally 1 hav& 
found that quinine and citric acid, given along with carbonate of ammonia, and potassiom 
bicarbonate in an effervescing mixture, is not Only very efhcacious in malaria but after the 
attack acta as an exoelleat tonic, improving appetite and imparting energy. I am inclined 
to agree with Buruey Yeo that one gets the full effect of the drug with siualler doses when 
it ia administered in this fashioo, and that it is more easily retained and assimilated. 

The acetyl-salicylate of quinine has recently appeared and ts said to be useful, the 
effect of the drug being obtained only when the salt reaches the alkaline contents of 
the Intestioe. 

Carpenter" strongly advocates fresh splenic extract given as powder in capsules in 
6 grail) doses every four hours. In quartan and eativo-anturanal types a hiematinic 
is usually required in addition, but In the acute tertian and quotidian forms the splenio 
extract alone is sufficient. 

Slatincano and GEklesesco''^*' report favourably on atoxyl injection (doses 50cgr.) in cases 
o( tertian infection. Apparently the single injection was followed by complute cuic. 

For enlarged malarial spleens Johnston' finds that injections of bisulphate of quinine 
with iron tonios internally, and the application of flying blisters, is much to be preferred to 
the old routine treatment of iron and quinine iutcrnaUy and the local appUcation of red 
iodide ointment. 

Since the above was written, a very important paper by Celli,^ on the campaign against 
malaria in Italy, has appeared. As regards prophylaxis, he difTers in certain reBpects from 

1 Carpenter, 0, R, (dugtiHt 4th, 1906). Xfdkai Heairrd. 

' Slatiucnno, A., and Qalestscp, P. (December 14tli, 1907). Ci}vipi. H. Sac. Birtl. 

' Johnston, 0, A. (May, 1906), " Enlftrgod Spleeii nnd Ita Treatment." Indian Medical QatetU, p, 179. 

* Celii, A. (April 1st, 1903), "The CftropaigQ ftgaiegt MaUria in It*ly." TniiB]At«d by J. J. Eyre, 
Journal </ Tropihal JitdieiJU and ffff^iene, p. 101. 

■ Article not oooaultcd in tbe ongiuAl. 
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Moiaria.— ZiBmanii and oth«rB who have been quoted. 
eoniimud previously stated: — 



He alao refers to sereral interestmg facts not 



1. The Anafiiul's are never wnntiiig where tKo fevers exist, but their quantity is not alwayiiiii direct proportion 
tu thu iiitiiuuity of the cpidotny ; iu £act it ia frequuatly in invers*^ pruportion. Oii the ntbw bond, tharu Riny be 
mKTayywunA Aiuy]ihele.'> mthout ciialnm developing itself, eve u wliea mnlaruLl paticut« niriTc there from other 
plaues, or gome Kutocfatlionous or aporadic c*Lae of fevcr nmnifests itStiU thtce. Mli^ifobeii and Aiiop}u:lt* mftj 
thuMgie persiiit, and, notwitlistaudiag this^ this msLnTla may become n-tteouated aad (UKsppcftr. 

'i, Tti6 uumtierof .4n->pJi-^ifi infected is utwnya small, erea io the places aud uaotbe most afiected by the fevers. 
The heteditury ti'jiiumiBsioti uf the iufectiou ttatn moaquito to mosquito has. not been demonfitrfttcd up. tu now. 

3. There i» oo doubt that quiuino acts iu invcrac pro'portiaD to tb« degree of d«t^6](>pm«nt of the ninlAriiti 
panwitee in tlic blood streum ; thai ia to say, it acta best agniiiHt the sponizoitAs directly tliey are inofuiated and 
Ifflifit i^iost the aexnnl form:^ d^9tiQcd to rnaiutitiii the rccurreat fevere, unci little or aut at alt against the sexunl 
fotms dastixied Co p.ropagiata the gpecii^. Thus some: ftvcra are pertioacious iu rectirring in spite of the &bimdAiiE 
aud protncted nee of quinine, either hIouc or assuciated with irua and Aisenic. In fnct, these latter drags under 
wbiLtevur ioim and in whatever w»y adaiiiuBtertid havi no vsrlue fts direct anti-caalarial remedies. 

4. Qiiinittc, provided it be adiantial^Ttd daili/, ia in average and CTua therapeutic dt^eB better tolentl^, and 
for n longer time than, a. prii^ri, aae could ha»e IwUeved; that i» to flay, after the first two ur thfth; days it Do 
Ictngi^r produces thv least singiag in the ears, aud ia not only completely iiiimcnoiiH hut eiUo ncti aa an aid to 
nutrition and as a toDii; to the di^ruttivc apparatax aad muHclee, thereby lacninsiBg thi; appetite nad the powiir of 
vroYk. Quiiiine takeu dnily is always prcacnt in the blood, and thus preveiita inHtead of prwluces the phetiomeDa 
gf qutoisai, Fiirtber, tht^re in upt, perhap?, another example of a rcmiidy §u perfect, nor one which bd rapidly 
KtabUtihea itself, and ain be proloni^Gd lot a loug time (up to livo er uix nu.viithH), and yet oaa be interrupted wbea 
desirable with lint aoy disturbiiiiee, and without, although the orgnniani is luibitoated to the Hmall and averagt 
dosea, diminiahing the curative efficacy of the large dtwes when tbcy arc acccsiary. 

5. lotolerance is rare if a wU insoJnble in water such aa the tannate of quinine be given. It is specially 
Indicati^d for young children, anil it ie importiuit to give it in the form of <;oiiidtt) or irbrwoUtes. 

G. I>osage — 40 centigrunia of the bisnlphat*, hydrochltirati; or bi-hydriichlomtc for uduLta and yonBg 
[teniuua; :^0 '.'cntig'ramN of the w.me salts or 30 of the tnonate of qoiniuc for children- In diatricta with very 
severe iimlnriii, 50 to 60 oetitigTfima of the bisulphatc may be givjyi. 

It will be seen that this method differs very conaiderahly from the others quoted. 
Certainly the statistics given by Celli speak well for its efficacy, but it must not be 
forgotten that a procedure suitable for Italy may tiot be equally so for tropical Africa. At 
the a&Qic tiine, X do not know that this Italtao syateni of quiuine adminiatratioD has ever 
been given a fair trial in the Dark Continent, 

Malta. Fever. Most of the recent important work on this subject i» embodied in 
the Reports of the 8peoi&l Cotiunission which studied Malta Fever io all its aspeots 
at Malta, 

A Dseful n'tsuvM ia given by Bruce.* He mentiona briefly the long eourse (average four 
mouths), thu extrems irregularily of the tempBrature curve, the exaeerbations of the fever, 
the preaence of aymptoma of a rheumatio or neuralgic character, and the extreme atitsmia 
and debility characterising the tedious return to health. 

He notes the disappearance of the disease from Gibraltar, and its occurrence in Malta, 
Tunis, Alexandria, South Africa, Rhodesia (where it apparently followed the Jntroduetioo of 
goats), India. China, the PhiUppine Islands and America. He might also have inentboed 
the Anglo-EgyptiaiJ Sudan, for it has been proved beyond aU doubt to occur iu this country, 
chiefly, so far as I know, io (be KaasaU Province and the uoitbern diatricta. I have been 
able to ooufino the diagnosis in at lea^t oue case by the agglutination test. The other 
special points to which allusiou is made may be tabulated : — 

1. BjtAdly spcaktQg, the better the social position, the greater the liability to the discaac. 

2. la Malta, the disease is provaleat all tbc year round, 1»fog coaimoaeet daring tUu col>iest nud rainiest 
roonths. It ia markedly re^alar in its appearance, a lai^ number suddenly eropping up in February, Beucinlter, 
Lir other of the eold and rainy moutha. 

3. ItB diBtributiuii is £«neral aa regards the population of Malte. 

4. The principal pnth by which the Micjve<Mxua m/-Jiten»ia leaves the body is the urinary tract. The urine' 
wmettmos contains the oi^aniiums in enormous nambera. It may alao quit the body iu the blood to a aoiaU extent 
by tbfl agoQCj of niosqaitou3 aai other blood-suekiD^ iosects. 

5. The akicrocoGcua is fairly reaijttant to ext«mnl influences. It ean exist in a dry conditio-Q Iu dust 
or clothiug for twu to three months, It lives in tup-water ur aea-water for about one nioath. It can live a wui^ 
eyen in urine which has decomposed and become markedly ailialine, Expodurc to duniight kills it in h few houn. 

0- No habitat outside the body, such as sewer air, dust, harbour wat«r and other iiLsauitary m'CdJa raiuld be 
found. 

7, InfofiioD by contact or by fomitcs was proved not to occur. 



Bruce, D. (March, 1907). /aumai vf tfur Ruyai Amy Jfedual Corpt. 
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8. Infectioa hj icontamiiuted daat woa Found rarel^v if ever, to ooottr. 

9. It tvas dcEaitely proved that the orgauiain !□ the vaet majority ot cuie», rsnalieg th« Eiunuui body by wny 
oC the ;iliiueatary i^iul. 

10. Infectioti bj- tbe ilgencj of moequitoea B.nd other biting-flies in uf the rarest cwciirrcDce. 

11, Thu iufectioD, as is now well kQown, takes pUvc by thu iaguation of coaUuiiuated gaa.fa miUf. Tuu pur 
ccDt. of the Maitosc goat.a were found to secrete the niicrooK'ci id their milk aod 50 per cent, of ttiesc antiunla 
goTe tbe HpaciUc a^lutiimtioa tost wbua their bloodj! were eumuued. 

Iblta tevoT dianppcjirod from Gibraltar because the Malt^w goat hos duappcariid from that station. 

18. Another mod'e of JDiectioD is probably by tbe nbsorption of tbi: uriii-e of infeuted pnliesta. 

13. Pre»entiv0 meuanres, on the linis indicated by this important discovery, bavc already reaiu]t«d in very 
marllcd benefit, and thciw is every hope that the dlseiwe will l->c titampud out from tlie garrboo io Blalta. 

BasBet-Smith,^ in a somewhat Biinilar aud more recent review, inentiouB in addition ; — 

(»] The camstact preoenue uf the orgaiiiBm la tho peripheral blood of casus cuffering from tliiu diseaw. 

(i) Tho preii03ce of the infective orgauiaui in the uriue of ap^itire»tly healthy men. 

|c) The luf^iQO of other domut^ie aiiimaUi [m'llci aad dogs), nlttough gontts urc those: cbiofly implicated. 

(li) The occurronoc of localised epld^iaica. 

it) Complete ccsation of enat^a where iofocted milk vraa rcmovvd Ccuni the dietujr i>i when it wufniperlj 
sterilised. 

(/ji The iineetion of " protective iciocalalioii."— Thia »1.1U remaius mttijutLicr, 

[if) The ijuestion of treatment. The nse of Hiiii-serft and Tiu:oin©t has prgvcd dLKnppo luting. Aa reganbi drugs, 
quinine in Urge doaea is bnrmfuL Salicyliita of quiDiae may do good iu nombnting the ioioninio and persistant 
DcuTitLs of the laltir 9ta^<». At^iui; and iron are indioitod fur the caob^xiali and strychoiuc for rardiitc irritation. 

{h) FaibologieiLUy there is evidence that the conditioa is a ^neral sopticaeoiia, oa witue^ various looal lesiooa 
stieh »B aluemtiou of the amitll iutostiue. 

Leiskmein- couBiders that it is very desirahle that iuveBtigatiua should be directed 
towards aacertaiaiug tbe line of commu-aication from diseaBed to bealtby goats. He 
suggests that thu disoase might bs attracked by immunising those animals by iiitians of 
injections of attenuated ciilturBB of the micrococctis, and cites tbe goud resuUs achieved by 
this method in cholera (Haffkine) and in plague (Strong). 

Davies^ doubts if milk is the only source of infection, and haa seen cases which suggest 
that the mosquito may be a vector. He found that the disease was four times as c^ommon 
in children who cousumed unboiled miUi as in those drinking boiled milk. 

Williams^* cites a case of a woman, suffering from Malta fever, who gave birth to an 
infected child. The coloatrum contained M. meUteasit. On the fifth day after birth, the 
child's blood was found to give the agglutination reaction in a dilution of 1 in 5O0. 

Brayue^ gives a good account of 26 oases met with in India. Tbey departed from tbd 
classic type met with iq the Mediterrauean in many i^articulars. The following are tha 
chief points noted, and one records them because it ja very probable that cases in the 
Sudan will be found to conform to this Indian type, the climatic conditions and general 
surroundings in both countries being more or less similar. Brayue's oases all gave the 
agglutination test ; — 

1. The fever is irregular, lasting any time from one week to two months. 

2. There was a tendoncy in the severer caaea for the fover to be of a high-oontiuucd or rcnuttunt type for 
two weckf or so, nud, if the pntient Lives, to then aseamc an interiaittont chamcter. 

3. There was a great tCndcacy towards the rapid dewtopniedt Of Aaffitnia. 

4. The pulse was QoE«d to bear wi rchitiou to tcmpcrnture, thus a weak dicrotic pulw of 108 was ofien seuu 
with a praetieaUy normiil temperature, and within hnlf-AU-Loiir the rate might have fallen to Vi}, 

5. The very profnse sweating was most ehftracteristie, and as a resnlt the patiautt liad a ohaiatteriatic smell. 

6. There wa« complete absence of joint symptoms. 

7. The apleun •mm somowbat cbamcteriatic, in the majority of caaen, being Just palpable, very bud and, if 
tender, very slightly bo. 

■ BBwet-Smith, P. W. (January 4tb, 19U8J, " Iteceiit Work on the Onosc, Prevention and Troatracot of 
Mediterranean FfiT«i'." Luacet, p. 21. 

' Iicuibinan, W. B. (January 4th, 190a), "Recent Work on the Cnnae, Prevention and Trcntmeat of 
MeditcmtniuiD Fev«r." J^ancti, p, 21, 

» DuvioB^ A. M. [JanoAry 4th, 190a), "Recent Work on the Chiim, Prevention and Treatracul of 
Mcditorraueau Fitver." ZaTictC^ p. 21. 

• Willianna, E. M. (July, 1904), " Mediterranean Fever : Infection in Utero." Journal of the Hoj/ai Arinj/ 
Me^iical /'orps. Vol. IX., No, I. 

^ Brayne, P. W. (DeoBniher, 1907), "Nott«oa 26 Uabqs of Malta Fever io the Native of luclla." Itulian 
Medieai Uateltt, p. 441. 

* Article not consnlted in the ori^nnl. 
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Utaitai Ferer Sogers' deals with Malta Fever in India but practically, owing to \&ak of oiaterial, 

—eontintifd gjves BQ account of the disease as seen in Kurope, He has, however, a note on the degree 
of dUution desirable for the agglutination test in India. He prefers to put up the blood 
in dilutions of 1 in 40, 1 in SO and 1 in 160. and to look only on 1 in 80 as a csitainly 
diagnostic reaction, and 1 in 40 as a snspiciouB one necessitating re-testing at a later date 
in higher dilutions. The reaction appears within a few days of the commenc&ment of the 
fever, and appears to persist fairly constantly throughout its course, and for some time 
after oonvaleS'CeDce is estftbUshed. 

Kennedy^ has a paper on the bacteriology and etiology of the disease. He giA'es the 
chief naked eye appearances of a two to five days' culture of M. melClensis as — its 
transparency and amber colour by transmitted light, its white globular appearance by 
reflected light, and a beautiful phosphorescent green shadow which is east through the 
medium by direct light, and is best seen by looking sideways through the medium. The 
miorocoocus is killed in ten minutes by dry heat at 90" C. to 95*^ C. ; by moist heat at ST-S" C. ; 
by l-."20O0 hydrarg. perchlor. and by 1-100 phenol ; in one hour by sunlight, 130" F. 
{54-4° C.) ; in four to live hours by 1'9 per cent. Clayton gas or 0-7 per cent, liquid S0=. An 
important practical point mentioned ia that it may be recovered from the tbrtlse wecks' old 
Urine pf a patient, or from the clothes on which the ui-ine has dried. 

On artificial media it retains its ^-itality for a very long time, having been recovered 
from an agar culture y20 days old, Ip recovering it from a litmus milk culture during a 
period of nine mouths (284 days). Kennedy noted that about the fifth month it lost its 
obaracter of emulsifying and remained clumped like a staphylococcus, but about the eighth 
month it recovered its normal oharacteristics, He also states that in doing the aggEutination 
test it was not at all iufreiiucnt to find that l-lOO gave a. complete reaction immediately, 
1-50 took longer, and 1-10 and 1-20 gave no reaction or only a trace (parado&iaal 
agglutination reaction). 

Zammit^ found that the agglutination test could be applied to the milk of infected goats 
as well as to the blood. The technique ia as follows ; — A strong emulsion of the if. mi:liiemii 
is prepared in normal saline solution in a watch-glass. To this a small quantity of 
formaldehyde solution ia added (one small loopful of a 1 per ceut.. 5oltition), the whole 
being drawn into a pipette. The formaldehyde prevents the milk turning sour. One drop 
of the emulsion is placed on a glass slide and a loopfnl of milk ia mixed thoroughly into it. 
Thca- mixture is then drawn up into a fine capillary pipette, left in an upright position for 
12 hours, and the reaction noted at the end of that tinie. The reaction is often seen after a 
few minutes. The cream collects at the surface and does not interfere with the reaction. 

Crittou* draws nttention to the difficulty in diagnosis from early pulmonary tubercle, 
for while tuberool^r disease does not induce the formation of substances capable of 
agglutinating M. moliteftsit id 1-10 and 1-20 dilations, still, owing to co-exiatent or 
past infection with it. meliienais, the serum of a patient suffering from tubercle of the 
lung may clump the micrococcus and the possibility of tubercle should always be escluded 
by careful clinical and bacteriological examinations. 

The organism has been obtained from small quantities of blood, hence vein puncture 
Cflfty not be nacesaarj', for, if the blood be collected in the usual way, with proper precautions 
in a large, curved, collecting tube into which a little five per cent, citrate of soda has 
previously been introduced, and the blood be then expeUed into a broth fla^k and incubated 
at 37' C, growth may result, 

Birt" has some useful notes on the agglutination teat, He saya : — 

It is esientifll to make libc of a rtsctiutly-iaulaled culture or ane grown on a nicdium wbitili doi» not induce 
a nto-Hgglittin ability ur ^fu-tibUitj to thu ag^lutinicis of nurDitti blood. I linre found tbjtt cmubioiix of gruwtha 
im glooose nntrosB agar of +'25 reliction (Kyre's Bcalc), though isolated mow t^Ml « year, aw Btill mtiSnt^tj. 
Wben emBliiona of oM laboiatory cultures oa t>rdiiutrT af^r axa made willi phyidolD^Gal salt Eolntion, aa clumping 
ma; be Apparent, yet & minuto tiacti of boinfiQ eeram Ifotn nuy 9(^utc£ may Agglutinate %hn asiaot.'Xffx coaipli;lcIy. 
Bence it 1* incumbent on the bftcterio! agist to <:nntrol his emuleioD bj testing it with uoroitil homan blood. 
A reliable culture ia uiuhII" unaffected bj, and is oevur completely cluniped by, a tenfold dilutiau uf blood fieruta 

' Rogers, L., " Pcvtn in tbe Ttopics " 1908. 

' Kuiiaedy, J. C, (Deeetiiljer, 1907). " HGmarks on the Bacteriology and Ettolo(fy of blalta Fever." Jownal af 
\he Hnyai In«tiluii ^ /"liitftc ileit/lh, p, 728, Vol. 15, No. 12. 

* EammJt, T. (Fobruary. 190B). Comw. Sep,, Pftrt IT. p, 98, 

'Vitten, A. (June Ist, 1D07), "Sotug Obsertatioaa on Blood Semm Reaction in Taljehile tutA ModitermamB 
H»lta," Jonriint nf y'ropical Mtdieiiu and Ilygitn*, p. 187, Vol, X. 

s C (NoTembcr 9tb, 1607). " MeiUtrrraiifton Percr ia South Africa," BrUUh Mtdieal J»ui'rial, p. 1386. 
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decivcd from be&lthy people or from tliose flnScnng from an; disease excapt Ma.l£a fevec. Ndf kn traces of a 
rewjtiqn observwl in a twcBly-fio)ii dilution. Therefore uggltitiiwtioa of thu Microaxcits mtlilntsis liy n, seram 
dilut'sd twenty tixucs, is diagaUdiic of Meditmraaean fever, ptuit or praacat. Of alt scrum inuU, il is tiioet reLiablu. 
fidU'L'e we are no't cmbamueod by "cifflgglntioine" whJDb may compUontc fa's diag'Doain tA typkutU. iiud parii- typhoid. 
fevers. Thus, duiing tbe course of a typhoid iiiitMjtitiQi the body may eUtxtrate (ajAgglntinias for thu [fnm-tyjjhotd 
bBcillas and vire'veiw, lo my cuperienee, emul*ioiiB Icilled by heating to W C. £or out hour, wltli 0-.^ per Qcnt. 
phtuol added afterwurda, ure more generally UBofiil tbun aurfjwnalons of the Uviug micrococci. With tlii* turoier 1 
hare not obseryud the occurrence of "agglutiiiuids," which I hnve occaaionnlly euconntered whtc the Intter htive 
IJeen employed. That is to say, while the lowest clitutioii of the sonim failed to clump the Uving micrococci, the 
hifher dilntiona ogglutiiuted tbem, Qatwitlist'anduiEr that tbe BCrum wii» in losa amount. 

Eyre' reviews the whole question of MelitensiB SeptictEmia m the Milroy Lectures for 
tbia YQ^r, Ha describes a,cute, subacute and ambulatory types and entera carofuily into a 
coneideratioti of its eflfects on the different systems, givLqg an analysis of cliajcal eymptoms 
met with ia 1000 cases. The morbid &DatDiiiy is detailed, special mentioD being made of 
the numerous globuliferous cells fouod in sectioDs of the epteec, liver and kidoey. They are 
derived from the endothelium liDJng blood siouses, and contain in their interior from one to 
15 or 20 red blood discs. The increase of lymphoid tissue in the spleen is noted and the 
bone marrow is stated to be of a typical lympho-Brythroblastio type (presence of giant cells, 
mononuclears, lymphoc)i,es with dimunition of tnyelocytea and polymorphs) as opposed to 
the leueoblaatic marrow associated with pneuroococcic infections. 

The techniqae for the agglutiuation rea-ction both naacroBCopia and niicroscopiti is 
described. As regards the latter, Eyre himself reiauires a positive reaction in a dilution of 
1 in 30 to 1 is 50, preferably the latter, within halt an hour. He cites certain preoautiuns 
which must be obaei-ved in carrying out the teat ; — 

\. The senim sbooM be L'Jcrar nwd free from Wood diK», 2. Tbe gujtiirc uf Mierocaccui mt-lUensis eiuploywl 
shoald be one recently isolated from the biiuuLD. body (or recently mwed througb a IntHirACury aniiuiil) nnd growa 
00 igar of + 8 or -|- 10 reaction add iae\ibnted at 37° C. for not longer thso two or ttree (iiij^j — b 24 bouiH' old 
calturc giriiLg the most reliabLe results. 

He notes that — 

Old cultures, orcDlturesmnny^nemtioiiB removed from the aniranlbiidy, are prone tAii^^lutinittcLtiitomatioAlly 
ia thft preaence of aormol §crQiu, or DonoAl salme eolotiou, or evea wheti aiuiply suspended iu distiU<?d wfnter. 

Tbe acK»Ued " prd-agglatinoid" zone^ are more coiunioH in i/tpnwutvft* mdilfimH tliau, for ciiimpk*. ill 
enteric, i.t. a serum will yield a good ru.it-tioo when tested ugainst Mi<:rtii:occaa nielitrusia lo, foe exfiniplo, 
dUationa of 1 ia 30, 1 in 40, 1 ia 60, 1 ia SO, but will fuQ cumplet^ly Ut clump the cou^i in dilutions of 1 iu do, 
or will react in dilntiooH from 1 in 60 opwardij to 1 in 500, nnd faU to tvutt id lower dilatiooa such ns 1 in 10 
and 1 in 80. It is therefore esaentia] Co prepare and obitervc a Krirs of dilutioni in performing the test fut 
diagnostic porjxises. 

He gives tbe technigud (or the recovery of tbe organism from the spleen., the blood, tbe 
urine and the fwces. As regards the blood exatniuation, he thinks the bWd sbotild be 
collected from & vein of the arm late in the day, when the patient's temperature tends to be 
high and at or near the height of a pyrexial attack. 

Withdraw 5 c.e. int^ n eteriliJ sj^Uige ali^ady itjutaining a ftiw drop"* of 10 per cent- Hodinni citrate ^lutioD. 
Ttanafer the dtrated blood to a teet-tiibe or 8mall tlufik conCniQing; 46 c.c. of nutrient bnitb, and incubate nt ;37' C 
From the third to the tenth day of incubation aa agar ilope-tul>e must be insecninftt^d from tbe broth culture, 
and itself incubat-ed for from three to seven, daj^ before il negative resolt can be recorded. 

The work of the Commission is raviewed and evidence advanced to prove that the 
micrococcus can be transmitted by sexual congress. Eyre considers that the mosquito may 
oertainly act as a carrier, and suggesta an unusual mode of poBsible infection through a skin 
abrasion from the infected excrement of mosquitoes, a method similar to that described by 
Lamb in the case of the flea and plague {vide " Plague." pag« 162). Thore are very interesting 
notes regarding the goat and its history, and with reference to the mechanism of goat 
infection from the milking methods in vogue. Lack of space forbids a more minute review 
of this section, but one may note that the progeny of infected milch goats is itself uninfected 
at birth. This is a point in connection with the preventive measures advocated. A 
modification of the " Bang process *' for the reproduction of tuberculous herds is 
recommended for Maltese goats, and Eyre believes if this were carried out under scientific 
auperviaion the whole of the infective animala seized could probably be replaced in three or 
fotir years by healthy goats- The flesh of infected goats is harmless when cooked. Enough 
has been said to show that these lectures contain much of interest and value and will well 
repay careful perusal. 

Becent Italian work, dealing with the vitality of the M. -aielitenBis in various beverages, 
the his to- pathology of the disease, etc., will be found mentioned in the Journal of Tropitial 
Medicine and Hygiene for July 15th, 1908. 

' Eyre, J. W. H. (June 13th, 20th aad 37tU, 1903J, " Mellt^uflLi Septicemia." Lancdty Vol. I. 
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Measles. Khartoum has once suffered from an epidemic of nieftsles, and that the 

[disease ia one of great importatice in tropical countrieH is evident from the report" of the 

lanitary Commteeioaei- for the United Provinceg of India in 1903, wherein it is stated that 

Fin S3 districts, measles was returned as one of the chief causes of infantile mortality. In 

lall it accounted for no less than 98,119 deaths, being present in true epidemic form. 

The point which chiefly concerns us la the aatuxe of the iiiore modern methods takea 
for its prevention, but in the first place attention may be diawn to the work of Hektoen'* 
on esperimental meaales, which led bini to conclude that the virus of meaeleB is present in 
the blood of patients with typical measles some time at leaat during the first 30 hours of the 
eruption ; furthermore, that the virus retains its virulence for at least 24 hours, when such 
blood is inoculated into aaeites broth and kept at 37^ C. At the same tioie, the exact 
nature of the virus baa not been determined, and Hektoen's work is open to critiuism as do 
meatioQ is made of Koplik's spots occurring in the personft inoculated with blood from 
meaales patients, although they seem to have developed typical catarrhal symptoms, 

IBosenberger'* blistered the skin during the eruptive stage in meaelea, and in the fresh 
Serum thus obtained found in 39 out of 41 cases. 
& laoK or li»e ^xniistant bynliue bod/, posHsu&K tbt biUawiit^ clinrftcterutiLS. En eise it Tari«d frotn 1/10 to 
1/6 of tbe diameter of a rifd bluod-uell. It km p.iit;ml)v spheroid, but ovoid or pyrifonu fomui 
weic alao wgu. It was, ae sUtud belure, perfeutly tiyttliac iiod piieseeeed, or lind nttaohtd t-o it, a louud or 
jrregnlw oval-ehaped giranule of a brawnifih-blnck oaLonr, which was actively motile, Tliis gnuiula trsvelied 
round the aitirc periphery of the body in n mtwt ■delibenilL' inaaner,. stoppifig Ctcry now ftnd then, and appearing 
to ttj U> gain an cntrs-iici; iatw the Ijody, In two qt threu instaiieea llagtilhi were »eeD, bat ncier more than. twy. 
la Ui9 Biune Bpecimon of flsid another bynliuo body.aLw motile, but contiiiiiiiig twu to fooi aoiaU motile 
Snooles, tna oocuiatially »eca. Attempte. to cultivfttA tb(^ body vrerc made, but without sucueaa, Serum from 

• noimal pereoua, a few oa^na of scarlet tavcr, Kud a oumijer of syphilitica, did nc-t coutiiia this body. 
Koplik's spots have been mentloQed. Their value in diagnosis has been shown by 
Brueoing,'** who found them present in 50 oases of measles out of 52 exainined. They were 

t found from six days to one day before tho appearance of the rash, and were uot present in 
many cases of Gorman measles, scarlet lever and serum eruptions. 
The best ocoouat one has seen of Koplik's spots occurs in a review of Bing's-^ work, 
*' Lei Taches de Koplik, Iciir ImporUtnce pour te diagnoatic et la Prt^hylaxie ite la liuugeole." 
We quote it in full : — 
la its typical aiid ubaracteru(tic form, Koplik's sign oioxistA of » mncule and a papiile; the matulc i^ A 
«Me spot ol irrcgqlAT, et«r-like, or roandeiJ onUiac ; tho whit-i#li.blug papuly Ivtam tha L<«iitrHl point <it it aud is 
ftlone the ctunuiteriBtiL' and patho^omiiiuc coiutitaeiit uf tliL' tipot. it is usually only just lur^ enuu^h to hv 
visible and never ekcdcds a diameter of oQe rnilliiiietTff. caiuc^uttiTly the Btatcmcnta often macle thut thi^ eocitml 

■apot ta Erom two to five of more millimetreB in diometGr, show that other bnocMl eruptions are freqneotly miatiLken 
va it. ThJE pspok piojectA sligbtly and caa be fdt witli tLc doger j it is aaaociattid with a sli^litly roogb or 
JuMMleH appeanmos (" cupect dipoli ") of th€ mncouit membrane, which ie often of great value, ainco it appe&ra 
quite early aQd pctuats after the actnnl upots have disiip]x-iin;d. The nnmbef of spot* Tftriii* within very wide 
bmit^, being in wime rnocg only ijn<! aJid in others Hi^vural buudreds. Aftc^r a time the riMi' sjut«. tend tu run 
toKfitbcr and coftlleew, but tbe nhito cenfrea mnintain X\i*ia uidividuality, They are found ouly ui»a thu luuLHiub 
m<!mbraiie of the lips and chet^bi, aud not, an sume few authors have drisciibcd, upou the gams, thu soft pnliite and 
tbe tonj^e. Dr. Bing mniniains that such <ipotii arc the erythcmnto-paltaeeaiu etomatiti!! described by Uomby, and 
not Koplik's «pGt« ; moreoTcr, bolqI! puuctiforu T<sicle9 ovchi upou the palnte in n variety of coaditioi», inclqding 
rubeob, Rcarlct fevtir and influenza, ae, dovribed by Koplik hunaclf. The buccal uruptiou appean to go through a 
deBiliite cycle whieb mny take from two to six days to micoaipliah, but the di^aippiair&iiuti Li mure at Icbb abrupt 
uncG the biquU white ipots becomt: easily dctaehablo and are remov'ed by the btiocal secretions, while aluexntion 
never occure. The diaguuiiti nod the nature of the nign are umifuUy described and exbauetirely diseuused by 
Dr. Bing', who then dotaik his own obaerrationB. He concladea that the eiga is pathognomonic of measles, but 
that its ahsencc docs oot prove that the patient does not suffer from that diaca»e. With rt^ard to the time of ita 
appearance, be finds that it inay appear from OUC to fivi; Aurp, bi^foru the qrnptiun, but moat oft^n two days before ; 
it reAohiea ita maximum on the da,v on which tho nuh first appcnrs on the (ace, ciDmrncaues to disappear oq the full 
effloFGKeaiK! uf the msb, and doos so completely fram the accond to the hfcfa day of the eruptive stage. Ho 
tnrtliei ooDsiden the value qf the sign is dingmMU* rand, after Ml G^wavtive study of the conditions life<;ly to be 

I mi rta l ceii for moMlea, arrivoi at the ooacIuEiouB that it is a si^Q of the utmost Talue, aad that iu every ^ase of 
iUtUH in a child it ihonld be sought, uocc it enables L>«Iation to be earned out mioqct thiin wuuid be possible 
OtherwiaCi The charauterof tho spots has no bsaring upon progno^u or on tbe Nverity of the attnok. 
Ab regards prevention, a recent atid excellent article will be found in M'Vairs" work. 
He points out Chat the infection, wbieh is very evaneacent^ \s transmitted by the air and 

' ijuoted in Indian ilt^icat iJaulU, I, 1905. Vi:>L XL. 

• Hektoen, L. (Mawb, 1906), " Experimentftl Measlea." Jmmal tff In/tetiam DiAtajta, Vol. U. 

• Roienber^er, R. C. {Jane, 1006), '■AmeriMin Metlieine," Quoted in Mtdical AwMal tor 1907. 

• Bruening, H. (X906). Detd. ift).!. IFoch., Bd. XXXI., No. 10. 

• Lanetl (May 18th, 1907). Vol.1. 

• MTail, J.C- (1907), " Tbe PrefCDtton of Infeclioui Diaeaacs." 

* Article not couBultvd in tbe origiiui]. 
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that IB not easy to establiBh the supposed r£le of the cct as a carrier. He asks what 
are the causes of the failure to stamp out measles, and replies ; — 

In Lhu flnt plnce, tbougb Ita iufeutivity is uvnuoHOCut, jui n-tule it Inatti^ meaaLra ia oue of tli« luoat iiiJ>L>ctiotts 
uf all disuases. It ia a Tury mre thing to Bee a siaglo «iae of menBlea. Neariy every firfit kjwc producns ;i trop at 
othtrs. 111 tb« sccoud place, it is i-iry infectiDUs before tlic uruptiuti appeani, aad ttcrufare before the disca«ti is 
rccogaisvd fta lugu^lCA. WIiimi a lacdivsl man in ualk-d in, tbc presieace ou tbu bnciial mu{Kitts mcmbrjiiiU'Cif 
Eofrlik'b :;pots, irhich often nppcnr a day of two bi^foK tbc tush, may aid dia^Qc^is, but the difiicalty is tbHt very 
BQ»ny caitefl arc not seen by it doct«'r at tbU stage. Tbirdlj, parents look on measliia as of iiu cotistHjiiquce, and 
often do Pot wnd for a doutoT. FouTtbly, very few local ttuth'>ritics tipp]y u> the disense the powcis of the 
CoinpnlBory Notification Act. Fifthly, epMemics oome on bo quickly iDd w ext«nBiveIy that hardly any nnthority 
had £i Btflff aulIidEiit to cope with them. SiitUy, ns co-mpdred with smnll-pox, there in no vaccine Ur prulcct 
indiriduiiU agaiuitt nttack, Sevi^utliiy, auhool nttendxnce gifca thi; inJc-ction cv^cy &cility fuc Bpceadiug, lui'd 
countries wliert) eduuatioo ia corapulfiury arij uorroipQudiugly liable to mcaglcs. 

To the question. Is hospital isolatioB the remedy ? the reply ia in the negative owing 
trO the nature of the disease and the prohibitirB cost. Notiiioation is useless if no actiou 
followfi it. It ia noteworthy, however, that broadly speaking, the disease is decidedly 
dangerouH op till the beginuing of the fifth year of life ; is very little dangerous from 
that time to the end of the tenth year, and afterwards ia free from danger to life. The 
policy, therefore, ia to delay attack by jjioflsles— and measles is spread mainly by schools. 
What is all-in I port ant is to receive early information of ita occurreuce. A couple of useful 
pagas on the vexed question of school closure are here inserted in full as likely to be of 
value, for iu Khartoum there are both Government and mission aehools, and much might be 
done by prompt action to avert or mitigate a meaeles epideuiio : — 

With refflrftneb to the circumstances under which thttn 13 reatKin to hope tliiit dcanrc at a Bchool, or o( tlin^ 
iitfimt department of a school, will be effcctiTc iit arre^Hting the apread of tnua^Ios,. the genera! dictum may be 
tnkeu to be cLonnre Q'Q acMxiunt ot the lirgt cose present in school dniiog thu infective stag^>. It it should M* 
happen that a first caw ia dclaincd at home by pareutx from the onset of catnrrhal bymptomB, or it » timt cauu 
deTctop >catarrhal ayioptAmd on a wen^kly holiday and daes not njtiini to Buhoul therean^t, the child mny bu 
n^rded ok not baring been in Bcbool during the iaicctivt! phase, and h medi'^nl officer nir.y correctly stay bh hand 
from ulusure. But if n fiM case bus bceu preEcat, eay, in the infant departoMiat, rt:d-i^yed aud uuecsioK, thnt first 
caae ia an indication fcr clMure uf the depart-mtint. 

In determining the time for vbi^^li a scfjool, or part of a school, should be closed, with the obJiOCt of clieckia^ 
meaelee, t\ni medicnL officoi will iigaia be guided by circuMutauctiB ; but his ultimate 'Crlti^ion will be the refjutcd 
iocubatioo limit of mcnales, whinb inay, for practical purpoeee, be taten oa ten to fonrtecu days. It follows that 
the bc^nning of closure ovoncit be delayed without risk much lunger tlinu & week £rom the date of the Inat 
presence in the school of in infectiv-e case, for tbe enee may havy bwQ infcctivo for twg diiys or three before it 
ceaeud atteudauue. It foUowu also tlmt the end of uloaure nued not lKicarric;d bey'Ond dCtcon day» tmai the same 
date, whieh allowt> a margin of safety. It may occur in actual practicti, more frv'qucatly than uot, iLod e^pemlly 
in the absence of ootiflcation, that a case of mcAHles escapes the notice of tbe medicnL oificer of health during ibi 
>nrliei days. Alertness on th<; part at acboo] afSciala may efleot much tnwarda obriating tbia omisaion, but iu. 
most instances a fiiw daya will have paaaed befora the data for cloeure arc before tbe medical offliMir. 

Under these eonditiona, the medii«l officer will obaerTe, in the flrat place, that, despite the lapw O'f a few 
days, ho may still have * day or two in band before cloaore need take effect. Incubating meftsles is not infectious, 
and thcio few days of gm^e will give him time to ouike tbe n»KS8ary atrangomcnts, or to explain to incrodnlon^ 
officials the benctil» which will follow the step proposed. It is not essential that he abould justify the acimiitific 
faith that i» in him by postponing closiirc to the limit of safety, but the knowledge that -cloaurel need Udt iU all 
oaae^ in^tuitly follow tht; dUt'Pvery of an infective child may prove helpful to him at a time ot strese. 

The medical officer will obwsrve, in the second piaec, ae anggostfid above, that ia ia not uccenary to continue 
clMiire beyoad fifteen days from the laat expcsnre of the intant department to infectioa. An example wiU mate 
these general Htatements plain. On 3ri June, the medical offii^r beeom^ Bwaro that the cbild i^ at home with. 
meules. Now the carlieat date at whieh a caae ia ppobabls will be ten days from the flint ejtposiire of the school 
children on L'Stb May. th.tt ta to say. 8th June, and the latest date at which n case ia probablf^ will be fourteen 
di»ya from the Inst cspoeutc of the school 00 31st May, that i* to say, 14th June. The medical officer decides on 
cloHure. He olo8i# tbc doputmuiit on tiie 5tb 01 €tb of Juue, with tw« m three safe dnya in band, and he keeps 
it eloaed from Che 5th or eth to the loth June, a period of uine or tea days in aU, 

At present it is not very often that the diaeaic is heard of early enough to make this system of dealing witb 
it practi'aible. And, even where notification is compulsory^ purenta frequently do not w;nd for a doctor at all, ao 
that mudi'^al uotitieatioo is a broki^a reed, while notitlcation tiy pfl.rent8 is nlnmsl eiitiroly neglected. But much 
more ia likely to he. done in the f iitore than haa been attempted hitherto for prevention of spread of measles 
by achoolie. 

M'Vail teinarks, however, that the introduction of regular medical inspection of school 
children is the likeliest way to preycut the spread of measles by means of schools, and that 
great assistance is to be expected from an intelligent and paingtaking teachei-, as the Utter 
has an excellent opportunity of observing the case in oatairhal stage. KaturaUy school 
eloBuro is of much less value in towTia than in the country, for in the latter case there are 
lesa opportunities for close iatercourae out of school hours. Valuable notes ou school 
ventilation complete an able paper, which has attached to it an appendix in the form of a 
type of an informative pamphlet, which we reproduce, as it is escellBnt. 
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Fbboautiohs aqainbt tbb Bpbgad of Meablbs 



tA donsf^vnui (Jwmw. — MeAslun lb popularly loolced upon as a trifilng disestsc. That U a very seriauii □iiEtabc. 
owadjiT* iir more cliildrcD die tryc mtaalea tlma from Bi^trlct ftjver. It is especially dangeroaB to vury yoang 
cMldietL, ftnd tbc longer the disease uan be wwrded off in childhood the greater are the clinnceB ot recoverr, 

/to eor/j; inUniatwn. — Its aotitifBtioii is uot i^ompulnoTy, but in the intercste of iniecEBcl lamilios, and at the 
public geiu-'rally, it is verj impart&tit that the CArlit^at po^gible iatimaiion oE it4 exiatcact] should be made tbroogh 
tho wiiiBLi7 ii»pCL-tcm. 

Iti lympiffiTif. — To milks early Lntmatiou pmctlcable, early reccgmtloii of the diBeasc is necessaiy. It be^ina 
with the Bigna of a bad cold in the head, a hard cougli, runniDg at the kdsc, auceBing, and trader and wateiy eyca. 
The rash appears lint on the face nod spjeads from it to other parts of tbc bodj*. It oomiista of red blotches, and 
the face loo^ swoUen, It Beldom sppewre until threw yr four days after the fifst oatacrhal symptoms, yet the 
diaease U Tery iniai^iaas tiam the begiimiug. MoaetliCiS is indaiid amougst tbc most iufcctioua of all diseaaee. 

Xsolttioii of caret, — WhercTtjr, therefore, ita iavMiou appeniB likely, pntiait» und tcac^bers Bhould be on the 
iDok-out for the Urtit maiiilestntioBd of meiulcA, itud wlienever a Ghild ia attacked by what appears to be a cold iu 
the head, it ahould at once be isolated aad all prerautioUH tidtca against apfeud of iuit-ctioQ, Mild and seTere 
tunes are equally luf'SctioTiB. A uiedica.1 nmn should be ttent for in every cn^ie, beeausc it is often a fiital blunder to 
regard th« difi(»ue ae not d&ugerou&. I'he only safe plaee for the child h in btjd, wher^ it should be kept warm, nt 
niMt of the deaths ate due to chest ranipliisitLons developing from the anpjxised " cold." Al the .inui*; time, aa 

» noted below, tbe room should tic rcBMinably veutilatcd. iHolatiuu ahoold bo uuuntuined for at les^t a fortilight 
irom the upEH;araQvo ot the nmh, aad the child dbould not retuni lu echoo! tai at luast aaothci vwk. 
CumpIliAtioi:)^ may readily extend theM periods. 

Tht nick rwiia, — The patient should haTe a room to himself, and whoevur in ia attendance on him should aToid 
mi'^ing with tbc re^ of tbe houtiehold, UoaDccssary nrtiLdeH of furpitiire should be removed fxpni tbe aick room, 
and a &n should Iw kept hurmog both to warm the nir and to promote vcutilatioti. The windows aliould be kept 
a little open at the top, but the bed abould be out of rca<2h of a dntught. 

Tbo patient should have his owa trups, plates, gUefles, fipoona, kniris, forks, etc., which aboold be kept ia tlie 
liootdi and wuahcd there. 

Disinfection. --All bed atid body tifien, bandkerchicE^ ploafores, and otlior aucb articles shoold be disiafocCed 
bi!forc being rtmoved &»m the sick room. Tbey may be ^uainfectgd citlier by Bteeping is a solution provided for 
the purpose, or by boiling ia water. DiEcbarges from the throat and uo»e should be receivad in old haudkerublefs 
or pieces of linen or cotton, which should afterwards be diainfected ad alwve or bflroed if wortlilesfl. Any peraon 
nijceBSJirily visiting the wick r(Kjin «hoidd cosur bis clothing with a looiw coat and shouM avoid contact with the. 
paticat nud the b^dclothi^, aud ahould wash his bauda before leaving the room, 

Oleitnaing. — AAer the patleut has recovered, tbe whole honse sad its contents should he tboroughly cleaned — 
Botir, walls, woodwork, hiniiture, lied and body clothing. Soap atid water ahoiild be abundantly uj«L Tb6 bouse 
should a]»o be well aiicd by opening the windows. 

A papor OD the same lines as M'Yail'B, bat briaging out sooii^ additional points, will 
be found in the British Medical Jonrniil, 37th January, 1906, where the conoluaions of 
B careful enquiry into the whole questioo are given. These are that :— 

1. Mcaales at present in London only apicada in cUraes under five yearn of ago, except in oertain. better «lau 
diiitriet^. Scveiity-five per cent, of childicu above five io inf^ut^' depnrtnieutB are protcctod. 

2. MeaBli;.i tends to spread whenovei a class aceumnlates uoprotectud members to the oitent of bstweca 
30 pcf cent, and 40 per cent., and when spread hos begun it continues until the proportion i:^ reduced to 
between 16 per cant, to 20 per cent, onptotected. 

3. If children under five were excluded from school, i^loenre for measles would not be ueceaanry for eouie 
in London, except ia one or two special diatricta ; if, however, this were aiici^esaful in poirtpomng Attack», the 

nQjidtastioD would again become acntc in n fL'W yeara. 

4. To deal efBciently with measly, accurate knowledge i« re(|,uired ; the meaales history should be elieited 
for CQcb child on admhiaiou to school. This should t^o done univerGnlly ; if uoti^catJon to the schsTol authority 
ma Eoade compulsory on cvory parent whose children atteiided school, our hands would be greatly strengthened. 
Unlew the amount of susceptible mattirial is fairly accLimtdy known for each school, we shall only be working iu 
the dark, as heretofore, and nothing of any value caa bi* eijKWtfld to aocrne from om methods. 

5. To ofieet any oacful purpoee, ecbool elosure must take plaoo before tbe " Qr^t crop" falls, Tbe old 
practice of waiting nntil the attendaooe fell to a certain limit was Qseleaa in arresting the spread of meoaleB, and 
did absolutely no good. 

6. Tbe means of nrrestiug spread of mcasle!>, other than school uloBOr^, ari; of enormous importance. To 
name two — «uutary buildiugBaad training of uiaeheis ; the«c two factoid probfibly have the greatest effect of all 
in determiuiug the extent of Bproad of an outbreak. 

7. Deatha often occur from ignorance on the parts of parents. Circulam should be seat ont wherever 
tDeauUi bafl appeared in a cto^^, that iij, on the incidcace of the first cose, begging mothers to notice cold^, and 
apon the slighteat fiaspicion of saiib aymptoms to keep the child at homo for a day or two. In this way, measles 
wonid probably be checked to a fitr greH.t(!r extent than has been effected by any other means. Instances fa&ve 
come to our notice where heartbioken cnothcra have stated that, hnd they known, tbey would have treated colds 
•eriouAly, of which they took no note, and thereby their children's, lives woold have been saved, 

8- Meaales never spreads in the hoy«' and girUi' depnrtmenti. Tberc is no need to exclude children from 
infected homes wlio attend the upper departments. 
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A more recent delivery on the subjeot is that of Bnchan/ who thinks that the more Measles- 
recent method of excluding oaly the infants and ausceptihle older children seems that t'^nfim 
which is most gaiiimg ground. lu epidenntc times, daily medical inspection of those 
children attending the infant departments is indicated, but too much mast not be expeoted 
from this mea&ure, and in the future the school teacher, properly trained^ is likely to be of 
the greatest service. Lastly, the queation of diBinfection after measles falls to be considered. 
M'Vail contents himself with thorough washing and cleansing, scrubbing of floors and 
f-oroitTire, scouring of bed and body clothing, and the free admission of fresh air. 

Brown=' sums up the advantages and disadva^Qtages of disicfeotion as a prophylactio 
measure in lueaslea in the following terms. The advantages appear to be : — 

1. The prevention of the sprend of tbfi diwue hj infected orticlea in n rerjr smftll and prDblcmn.tiuaI 
percenlngij of case<i. 

5. Its educMtiuDAl effect, i.e. incalcating an pnrents the seriouti OAtnre of mcaalea. 
Among the disndvBntageB m&f be mentioned : — 

1. Tte very Bmall part it pluyB hi preventing the spread of the diB«ise. 
3. The amftU leturu for the labour and exp<eiise of canjiug it iiiit. 

3. The piecemtjal method id which it can be done at the bctit. 

4. The annoyanw which Ibis tattor ^'-apMs, 
b. Thu dilBcolty of din-gooais^ .'^nd Instly, 

6. Its tetidiRg to coDccJtlmeQt of ca?^. 
Ai Kgttf^ its ^ncationai ulvantage, it wems to me n VL'ry expvpuHivG xnd iacSoctiT^e method of education. 

.and this can bo mncli hotter done by our method of forvmrding in eviary case precinitioas to be tAken iu the 
iliseue, wt weli Ad ftn extract from the Public Health Acta bearing on the prevention of infectious dJACftacs, 
followed hjf n viail frum the Riinitiuj iDgpector, 

On the whole, the diaadviiDtAg^^s appear to mc to outweii^h the udvAnta^es, &n.d protnbly the bc^C motbod 
wcjiild ba to do it oQ roqtieat b^ the mcdicBl man in attotidatio: And in those ftpetiol cAaes Wlitire CilcamstaacCs 
point to it» ufilitj. 

In ft later paper,' he recommends : — 

That general disinfection after measles be discontinued, and that it only be done ou 
the request of medical uien in attendancGi, the parents and guardians, or in special cases 
where circuuiatances point bo its utUity, 

Milk. One has reference to a very large number of papers on milk and n^ilk supply, 
but most of those considered here will be found to have a bearing on the question as 
it affects tropical countries. 

Blackham^ quotes Giles, who, in his book on " Climate and Eealth in Hot Countries," 
says :— 

Goats arc t^strcmelv tiftrdy »Ed, being uatttrsll; olwD feeders^ Kqnirc fM Jcsb atteiition tbnn cowb^ whiJe 
the flavonr of their milk in tea is preferred "bj manj' t« that of cowh' milli. They wland mArching wcU, too, 
and are therefore better suit-cd for unC in campi AbA ns their fiivonritt fixid is tlii? lenvca ttf buBhes, they may be 
trUBtcd to iiud their Living to it ^rtuit extent sn they tmt along oo their way from tminp to utmp. IJ>*uAlly thefi 
milk agrees exi»Ucntly with iafaatn, but there can be little doubt theit n»<C4' milk is suporior for this purpose. 

Goatft' milk re^oirea ficimcwbat Icai dilntion than that of the cow, and may aprcc in cwses where cows' milk fails. 

ABsea' milk U probiibly the bent eahetitute for an iufaj^t's oittnral food, and, fniJin^; thifi, the ^oata' milk ia to 
be prefeTKd to that from the cow. 

Blacbham himself confirms Giles' opinion that the milk of a "clean feeder" is 
much more desirable than that of an animal which occasionally finds its nutritneut in 
village nihbish heaps. He says ;— 

If Indian mothers realised thnt when pressed by bmig^ there is no fouler feeder than a cow, nod it is 
di)«iiial &et that ia thu polity of an ludiiw vUlage, the enttle riva.[ tho pigs in their efficiency mi seavengute, they 
would, wbco travelling about and unable to keep a cow of their own, prefer the mllJIc of the goat to that of the 
cow a* food for tht'ir ioEants. 

Most of the Khartoum milk supply is derived from goats and in itself is of good 
quality and flavour, but it is only fair to state that I have seen hards of goats browsing 
on rubbiah lieaps containing moatly straw and paper, while the conditions, of supply leave 
much to be desired and will not be improved until the scberne indicated under " Sanitary 
Notes " (Third Report) can be carried into effect. 

• Uuchwi, J. J. [April, 1009), " PrevcBtivo Hqmqiw in Meiwlos." Jmtmnl vf Ikt Koffnf Jnntitutr <if I'ublie 
Umllh. Vol. XVT. 

» Brown, R. K. (January, 1907), "Disinfection after Meank's a« a Preventive Measure agairwl. its Spread." 
P^IU Smith. Vol. XIX. 

' Brown. B. K. (January, 1908), {loe. tit.} 

* Blftdduim, R. J. CScptcmbor 29th, 1$D6), " Qoata' Milk for In£iula." Lttneti, Vol. H, 
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Milk— Caliill' points out that goAt^' milk is superior to cows* milk as el food for infants. 

tenaiiniud It is priniarUy mora digestible becauae its Casein forms Only A flocculept oiird, &nd the 
infant does not suffer from the accumuUtioD of h&rd cheesy masses, as with cows' milk. 
The goat is siugtilarly resistant to tuberculosis, and the nourishing power of its milk is just 
OB light as that of cow's uiilk, He njontioaS' that goats' milk has uo unpleasaot or peculiar 
smell or taste, provided the goat be kept under cleanly eonditions and apart from any 
a930{;iation with the male of its species. It ii^ eaid to be a fact that whon a he-goati is 
allowed to ran with a herd the females acquire, for the time, aomethingof the characteristic 
smel! of the male and that their milk beconies similarly affected. Wright- also praises 
goats' milk as a food for infants. He contrasts the goat, a cleanly animal, with the 
byi-e-stalled oow, the reverse. The f^oes of the former are practically solid and rolled 
tD balls so as to prevent any possibility of their adhering to its hind fjuarters. On this 
account these pa.rt8, as also the udder, are always fresh and clean. Goats dislike £lthy 
surroundiDgs and will not lie down araoogst their excreta nor eat soiled fodder. 

The goat is practically immune to tuberculosis, and, with hut few exceptions, the 
only instance where they have been found to be affected are when they have been closely 
boused with tuberculous cows, from which they have derived their infection. This being 
HO, and the animal being sniall aad hardy, goats cad be kept in pens within the city 
without detriment to their health, although it might be advisable to let them loose in 
tho open once a year, where they can live on any uaaultivated land and clean it for 
cultivation in a very short time. Wright also gives some very interesting quotations and 
Btatistics, and cites Plaoe, who, after much experience, says : — 

Anyone who will take the troublo M liwJc up iho datn wiU' readiJy see thnt in thow cftiintries where the gout 
is domctilicnied »nd il>> milk is Used in the- tnntilj, there i.4 very littLe tabcrcnlDsJii, nlmoet no aCfafnloas. glsndB, and 
tte iufnot mortality ojifiiriillj is rfecidudly lew lor ttiow; children why BSff the njilfe. 

It is also said that the stateinont regarding the alleged odoUr of goats' milk is 
erroneous. If the goat be allowed to roam about and to eat weeds, twigs and all kinds 
of vegetation at will the milk is apt to be very strong in odour. On tho contrary, 
however, if the animal he fed purposely for obtaining palatable milk, no odour can poseibly 
be detected. 

Hook says : ^' The milk from goats fed on an English meadow on the roadside has no 
flavour to diatiuguiah it from cows' milk." 

As it is probable that the supply of milk obtained chiefly from cowa at the Government 
farm will inorease in the futnre, some notes from a useful and practical paper by Kinsella" 
may be quoted with advantage. Dealing with tho care and aeration of milk, he first 
coneidora : — 

fiavrnirt in Milk, — Ordtoflji]? rpwking, we hnva two clnfiaea of injuriona fl&vanrs in milk to contend with, 
ThoM are food aad cod tA mi nation. All those HitToura of varioas foods which ore fed to tho cow, and which tho 
milk Ribsoihe frocu the nnimul bsfoio being niillccd, are termed " food dn.voun.'" As a rule Huch Havouis kec more 
prosouofidd u.t the tioie of inilkiiig, 

Contnrninstioa flavounr are those which gain kocch to the milk after it learea the udder of the cow. These 
lottcr fljivoura are of two kUide, or rather oome froai two ggnrcea ; one is due to the flargtit? gf certain *tibstan<;ee 
which arc nbHirhed by th« milk after milking ; tbe otih.cr is due to tLe milk beiag directly iudneacixl bjr bnctmn, 
which nlso takes places some time nftcr the milking hiu been completed. 

Food Flnnflurn. — Spcokinf from a prnntieal point of view, food flriTotirs cannot slwnya be cntirclT elimiaatcd, 
yet thcv cin bo mirtimlscd by jndidou* f'5wiing and bj proper acmtion in a pure ntmoaphere, Food flavonra aro 
pridi'iril? due to the pn!?«sn(.'e of Tolalile oLIb contained in the strong flavotired food*, and such fisTours liutTe the 
Aiuninl tiiruiigh tbc different BecKlioiis ol th*? body. 

When the feeding is done immediaU-ly nfter the inilkiBg, these food flrtvouf^ largely p&m off thfoligli the other 
fiwrotiuDS Jind %re aot so aotioenbJe. On the contrary, when the feediog ls done duriRg thie milking process, or 
shortly before, tho larger pDrti>aiLB ol these objoctiooablc Savoure are LEuowa off from the body of the aujmal 
by means of the milk. 

When it it alisoUitcly iie<M*4>ary to iiw *noh fiwds tis turaip* and la.ERc quantities of mrvize ooftilnge, or uthier 
reed which oniittts su::h diaa^reeable flaroar^, th« dniryiuau cui I&miu the trouble cxiniBidamb.ly by feuding with 
difkcretiiin ;u alxJTC n^.-ooiRLctided. It, also, AOme fiiugh forage be fed along with the fooda, which tnnae the 
objei'tionnblo flnvoiire, it will nJtuet in doing nway with anch flravours. 

VaninnitHtitifia nf Flamur*. — Wliile feed flAvouni lire to a certain extent beyoad the control of the sup;>lier or 
milk Tcndor, contivminalion llnTotlfH Hfc entirety within his coutrol ; but the gri;at trouble ia that suppUora 
(0 EuitoriM and city and town milk roadors froqueatly nttribirte such flnvoun to the feed the cowa eat. in order to 
Kteon the lack of c]enalin<»s. 



I C«hiU, J. (October 6th, 1906), '■Qost** Hilk fur Infant-.- lunrrl, Vol II. 

' Wright. W. (NoTcmber 3rd, 1906), " Iiitontilo Mortality nud QmW Milk." Lawrt. Vol. 11. 

» KinseLla, J. A. (1903), "City and Town Milk Soj.ply, and Xh-o Cftco and Juration of Milk." TiMisvaal 
Depaitmeat of Agriciiltiirej Bull, No. 6. 
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The principBl troubles with fUroiiTB, bath for city and town aappl; and tot tbe mikDafactura of fanttcr and Milk — 



iihee§e kdown mn^oatnmtndtion, are cflii!HHl hy liACGcriAl infection, fhoee flnToim dae to the miUc Abnor^uig t.he 
ftavciiLra of i^^rtain strong snlMtuncea to which, it may he expo>ied mre, att a rule, not aeirly go objectiorunble as thoBe 
cniued b; the action at the liviD<; germ. In tiwt, thu predotuiannt ptirt of our flavDUK are due to the n^tioa of 
bocteriA which gain naccfs to the inillc through la^ at cteanliaeoa in conu&ctiun with the niiilcing atcnsils, 
stuTonQdiitg^, method:^ of dfiliverjr, etc. 

He also deals with : — 

Milkhtg^-nnd fw^ U sh-»tlit be done, — Milch cows should always bg kept clean iaatend of being nllowcd, in 
foct aKttisjofCcii nrut^ompeUed, to tmmp through »li)»h, mud uud liquid lUAmire. 

Too Irotiiiently wa lind cows milked whou ia n dirty and Qnauilablo condition. Bactcriolog^iats haru ireijiiently 
triKTd smrioQH trouble, iu uoaiioatioa with milk supplies, to cnuscs produced by tb^iuc and dniilai cooditious. This 
dirt and mannre often driisa on tlit cow's udders, jiud readily lind.- ita way into the milk-pnil in the forru of duat. 

Great «nre ahoiild l>e Uiun to romove all dry portiQlus uf moome uud fllth ixom any plBce on the auimAl 
where it id Ulraly to be dislodgud Into the milk-pail. 

The udder nod t«at« of the cow aboald bo thoroaghl; cl'OBued with a damp cloth or washed before the milktDg 
is conunuueeiL 

The millaug sbodid l>0 done with dry Landfi only, and the RlCby pnvctitiC of Inbricutiog the hnada witlt miEk 
should under no ifirtjumHtiioces be tolerated. 

The hunds of a milker ahould be wtuhed tteiaie the milking 13 oomm'enocd. In no caae Bbonld roilkwE K'it.b 
long ^tliy finger* nxuls be allowed to ndlk cowb. 

In many cases the tmt« of cowv are in this way poiaoned, nad the practice of presicg the ondA of the 
tiog^rs against the radcn of the aaiioal'ii teat« is nbiu objectionjible. 

Diiring and after the milkiug, tbe meet surupulous cleonlineaa is iiec«Hary in order to keep the millc in the 
best oonditiotL To attain thia object the raillt ahonld be removed, immediately After mUtiiig, to iwmo p]ac« where 
it would Dot^ exposed to dosl and bud Havours. 

In TOQitfCtioa with the h.tndling gf milk gn th« farm for batter and cheese fflctory pOTposes nod where no 
fiuitablo well-venttlatGd inilk-house can be provided, it is always a wiae procantion, in Bcfectmg' a pWo for the 
milk-stand, to t.ikc' ittUi cooaidcratlou from which dJri!^i&D tho pivVHiling wind i^omcs. The stand or place where 
the iriiik is kept should alwaj» bo plnced on tbts windward Btde of the row-stable ; besides thin, it should be souie 
diataneo nwHy. lu urder tljnt ivht.-u the wind ehauged, or qu elo^e, b~till, and muggy iii^ht^, Lbo mtilc utay not bocoiuu 
contaminated or dcterioniti"d tii Uavoiir. The milk should be kept at least fifty yarda frum tlic stable or sbed. 

Straining of thr Afi/i.— Wbcu the milking is completed, tbo milk should be immediately removed from tho 
oow-etable sad carefaliy straiuod thrnugh a proper wiren or very fiuc hair, strainer. A few doawlcs of rleiui butter 
cloth maki; an excellent strainer, but the objectioo to ita nsc ia that it \a too frc<;iicntly not properly w&ahcd and 
scalded. 

A milk or cream strainer of any iwrt requires ^eat atteutlaii, and nnless they ore thoroughly waaUed and 
ftcalded odcb djty they biKome a wnrce of t^autamtoatiuu rather than a purifier. 

Many dairymen nod mLllt veudon^ are iocliued to bcLievu that the atraiiuiig procew u n car« fur all dirt and 
filth that gete Into the milk, and for that reason are less carefnl in the milking process ttian i» nct^eesary. They 
cvidL-utl; forget that the bulk of the xolid matter ijuickly dJMolvea on eutc-riug the milk-poil, nnd that the milk 
thereby bocomes pwded witb gcmis, wbicb easily p»« through any straioer atid contiBUe their work of 
deteriorating tbe flavour of the milk. 

AfrmUon^ and Coalmff.—ln acmting milk on the farm for either cJty and town conBUmption, or for deliTery 
Ui butter or cheese factories, it iii CKHCutial that the acrntinn takes, place in a pure atmcMphcre. Unle^H tbio be done 
the prooew may beoome a source of TOotnininatioD, 

The benefits of neration, wbco carried out in a pure aUdo^pb-erc, are two-fold : firstly, it fni'tlitatcs the eacape 
of certaip food flavours ; and, secondly, th« cooling which takes pln« during the aeration retards the growth of 
^rmf which may luive already gmlncd acces to the milk, LT, as above stated, ooration cannot be carried out in a 
clean place where the air is (airly pure, I would teeomnieod couling tbe mlllt only. 

Why we cool the milk u to cheek the growth of bactorin. If the milk be allowed to stand at a higfi 
tempomtnre it produces coaditisQs eminently favonmble for the growth ot those germs which produce bad 
flavoor? in all dairy prodoce. 

The most dceirable tompGrntnTe^ for the cooling of milk for either dty cons-umption or for the manufactnre of 
butter is from 50 degrees to &5 degroes ; and although it i» not always pratticnbfc to do this on tho farm, orery 
eudeavour should bt- mnde to lower tbe tcuipGrat-ure to a* Hear thi? a^ p(.f»tble. 

Many species of liacteria which prodnee bad Elavoors in mitk do not ^ow well at n temperature of 50 degrees, 
while those that do develop grow very alowly, nnd tbe development of those orgaoiams wbich prodacc souring in 
milk arc almost entirely stopped. 

In liLit climHtt-.s, aeration on tbe ftirm will be found insufBdent for the proper cooJinfi of milk. When this ia 
the ease, it sliould be sappletnented witb cooling by poitsing the uiJlk ovejr a cooler throegh which cold watur 
is running. 

The cooling may also 'be done, though not' »o quiekly or advantageously, by placing the c&na or pails in a 
stream or dam where tbe water is feirly cold. IE thia be not avoiUbli;, the caaH or ptila can be placuri in taoka 
of oold wator and tbe temporatore boou reduced by keeping the milk stirred witb ii dipper and by changing the 
water." 

The paper is well illustrated, different kinds of aterilisLag ovens, milk oaas and p aLlfi, eta., 
beiDg figured. 
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Milk— A recent work by Kenelm Winslow, worthy of attention, ia "The Production and 

ennHnuM Handling of Clean Milk." in which the use of paper hottles ia suggested as a means whereby 
maeb of the present trouble and enpeuse in bottling milk would be obviated. 

A point likely to be of conaiderable importaoce in the Tropics is broaght out by 
Bomer and Macb,'* who discu&s a. Doa-bacterlai cause for the deterioratioo of milk. Tbdy 

found ; — 

That milk which had been Bterilised by the combined hydrogen peroxide and perhydrase treatmont regutariy 
■oquired na UDpLcagnat odour and tastu if allowed lo atanti in the aunlight. Samples kept in the dtirk did not 
BodtTgo this change, even (iftcr » eou^idcmble lengtb of time, SiroilB-r irsult^ wpre obtained with niu? milk, 
with milk ttnl. had been rtcrilised by steam, and writh the powder of milk dried in vaow. The cause fer thia 
peculiiU' chnugf coald therefore be neither a. hnn-tiirinni nor na e&iyiiLi;. Furtber experiinentA ehawed that the 
chsDge only twc-aired if Hunlight nud oxygun t-ogethui were nllowed to net on the milk. Aa idea as to the rapidity 
with which the dGKriomCinn eieti iu tuay be obtained frou the fullgwiog l]gll^t^5: — A Haek ol milk exposed to 
direct flnnlight wae Epoiled after twenty minutes ; unothcr fl.isk exposed to diffmed dnylight, only af t-er five days ; 
n third sample kept in the dark waa good after a fortoight. The blue, Tiolet nnd ultm-riolct rays proTcd lo bo 
moHt Ji^rtWe in ioduving the cbjiagc, Tbu fact mny become lmpoct*iit in view of the recent suggestion to stcritiife 
milk by the aao of ultm-vitilet light. 

With r^^rd to the chduical nature of the pheaDmenaQ, it appean that only the cTfiam nndcrgoGA the i^hunge^ 
whilrt solTitioi^ of the milk-awtciii snd whey do not ahow it. Now, it was prosed by Rjt*crt, in IB90, that the 
"macldity" of butter-fitt B due uot !to much to a bacterial a^Jtion tia to the cuinbtucd eSeot of light mid air. 
M'jn; dL'tailed Work by Jennca proved thnt the bnct«riji are maialj reapoaaible for the hydrolytic change (acid 
pro«lucti«D, "true n»ncidity"), but that suiiligLt and air havti n marked oxidiHiug' effect, which is chemieaUy 
ovidHjot bj a dccrc^e of the iodine oumbur (" tallowy chaaye ")■ 

The authors confirmed these results in their experiments, and point oat the danger 
mcurrad, especially by infanta' milk which is usually bottled and which may be often seen 

exposed to the sun. 

Thiq doubtleaa aooounts for the peculiar taste whioh milk sometimes acquires in 
Khartoum, and which, I think, has sometimea been attributed to the goat when faulty 
storage was the true cause. 

Mettam^ doo^Is with " DieeAses of tho Udder and tha Milk Supply," pointing out thai 
tbu moiuinary ^gliind may be attacked by tuberculosis, actinomycosis, and botriojiiycoais, as 
well as by the more general organisms of suppuration. There is also a form of mastitis due 
to a streptooocouB which is contagious, and though, according to Mettam, this atreptococcus 
is not pathogenic for man, still the idea of drinking milk containing many streptococci is 
repellent, 

He notes, however, that in acuta mastitis the changes iu the secretion and id the 
Becr^tion gtaud are so n^arked that no sane owner of dairy stock ^vauld thiuk for a niouieat 
of adding what be may obtain from the gland to the general output. As regards cow-pos, 
be thinks it would be dangerous to permit the distribution of the milk, because of the 
possibility of its becoming contamiuatcd by leaiona in the sinuaeB of the udder and the risk 
of children of tender age becoming infected by drinking the milk in a raw condition. He 
mentions the remarkable case of brown scabs upon the teata and udders of a cow, due in 
all probability to infection with organiBjna of human diphtheria, for a bacillus exactly 
resembling the Klebs-LcefSer organism was isolated from the lesions. Probably the local 
infection was of human origin. 

There is a good deal said about tuberculosis which really cornea under the heading 
■■ Veterinary Diseases" (pmjf 217_), hut mention maybe made of the four methods employed 
for arriving at an opinion as to the condition of the udder. These are: — 

(1) The application of tuberculin; (2) manual examinatioa c£ the adder and itagUnda; (3) cxamianlian of 
tbtf oecrrtioii by {a) microscopic examiaatlofi after eediraenUitioo and Approxiinate etaioing-, [b) aaiinsl 
(H^tcrimeutiiiiuu ; (4) harpggoing the rjuikrter and withdrawing h portioa of the aSectod glaud for mamiaatioiu 

(1) Application of the tuberculin teat will OQly give a generiil teaetiott, and the know!edg& gained Erotn 
the RMilts loLIhiWng ltd aie will only be of ralne if the clinical CTideoee (2) is Imyoiid doubt. It ia not ]M)iwiblc 
to a«artain ctiiring lite unequivocal evidence of auy lo«a] reaction. 



» Biimer au,J Much (ISHJfl), Bfrl. Kiin, IfocA., Not. 30 und 31, quoted m Journal 'if Prettniivt MedMju:, 
Ootobcr, IVKjr,, Vtil. X'lV. 

> M>;tt:iiu, A. E. (.laaiinrv, 1907), " Di«easa» of the Udder and the Milk Supply." Journal t^f tht Rnj/at 
ItUiUuU of Vnhlic Ilrailh. Vol.'SV. 

* Article Hot oODBQlted in tb« oHgun&l. 
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('i) Phjstcal cxAuiiuiitloJi oE thu odder ntid of il» glntlds wiLL greAtly nsaiat in nrriying at a -rorrect uoncloaiua, 
if tht; i^actt-OD tu tuberculin in poutive. 

(3) The microwapic cxumiontion of thu dopoait^ from luUk nftcT ci^ntrifug^nliaing is not vorj aatiNbctory, 
CTpaciaUj as uciii-fiist biii;terLii iiidiirtiaguittbAbk^ from the tuborci^ bnoilli may be present. Injection of the 
itcpoait into gniaesv-pig-* witJi thi; objuct of mdncing Iwiona is aosfili^factory, bccnuso of tliu length of time 
tluit uu^t fiUpu: hcfiin; the It^oa'? bQCumc uuioif cdt. Fur Gbis rcoduii I liavo not iacludiid ttac uso of laboratory 
mi^diSi for tbu iviLfitioll of ihv Orgiiaiitm*, m this tim.G w:uapiod is too loa|{ and Cbu stHiilts Jin.' too nqtreTtniu, 
If, however, tbc nuip^ated 'OrgEkaiKnia nre rclnliviily nbondiuit, the iaolutiou vl ihe Quid-fuKt bnictcriii lony bo 
Mteropted to ajwertsin if tbiisc develop within a. fow diiys ; if they do, then they are nM tubercle boeitli ; if there 
be no deTclopment the negntive evidence may be titkiea as fa.voD:riiig tho di;^Q,o§.U of tul>ercle. 

(4) HarpooaUig th« udder. Provided tbe own-jr o£ th,*; iinimal ta wdiiiig, thcru is no diKtciilty in cairryin^ 
out thia sifoplii oi>emtioo. It goca withfuit sayiag that an iweptie opemtioa Li de-iirablii. Tlio tixsuc rcmovod 
may be examiaud histologically for thu lubnrcle tocilli find the tihamcteriatius t>E tuberuaJoiis liwions. The 
pKseace of »eid-f»«t Imnlli in t^i^ tmui.'^. even if the iiDAtomitnl elements are nut a^IuAirly indivMivu al 
tubercnlosifl, ia. iu my opiiuoo, auiScient for a poaitivc diapiosis. inasninch as the add-faat bacilli of milk probably 
gniii acctss to the niilk after it lift* left the cow. 

It must be Doted, however, tharl Mucb^^ has recently found ia cttttle forms of the 
tuberclii baciUua wliioh are not acid-fast, distinguisbing two types — a rod-shaped form 
wbioh is partly granular and a granular form conBiating of granuloB lying singly or cluatered 
into Lrregidaf groiipa, These wtire fouud in the lungs of infected cattle, and nothing ia 
said about their presence in milk, but it is evideDt that such aberrant forma must now be 
taken mto oooaideration. 

Mammitis, due to the preseuce of streptococci, is discussed as is the buding of 
streptooocei derived from absoesB in the gland or merely from the surface of the udder. 

They *re not ne'-C'^.^irilj abundant tmlcw thy milk contfiiaa pus, fmd if it doc«, dinynosis is not dilfiuuK, 
becauae tlie pue cetle are readily fouud in the precipitnU- following centrifugatisAtkin, It wunld l>c well, iu tbiv 
connectioa, to romctabtr that nuiaerouH cells, Icucxicyti^s mid epithelial c<;ll« may be present freo in the pprfoCtly 
itormal at'int of tlie g^land, and that these culU mny be swupt uway by tbe Reerotion and aj)]3f.i»r iu the iniUt, 
Tbcn.' ifi not mueb ditlieulty, bon't:ver, iu, r&cu^Uing' thu putt cclU aa diatinigiiii^bed from tht; Iv'ueoiiytes, liud the 
uumlxor isnlwnys An itdfQinibie guidi:. Numerous celli will indieati.' pn^'Or n entarrhnl condition, fev eelU bAvc 
Jio pntholo^cal HtgniGeaucc. 

Tbis leads one to consider several papers on ttie BigniSoatice of leucocytes and 
streptococci in milk. 

Savage^ belioves that at — 

The pn»eot day (190C) we am not iu A pwitCon to fra.!ne aatLiTaetory bacterioUiffiCftl stn.ndardfl for milk, and 
natil more pniui^^ti knowled^g U acquired, it will not bu poanible for milk exnriiiuation to l.ake n placo iit nil 
corapaml-tlu to thM which the btiL-torio logical e sum i nation ut witter oi:iL-upie.'<. The iignifitancH: of strvpttx-occi in 
milk, he says, is of gres-t practical importance, and the presence of pnR in milk h b.\»o of coasidcrablc impoTtance, 
Tliflt milk Khou-ld not contain pus fun will duny, but, he Fiaku, wbftt cooatitutcn pua in milk? ^UI milk >coutaitis 
loucocytes. When dow fv lencocyte biia>tiie a pns cell, and what dfetinguiahea the one from the other? What 
number of IcQcocytes, or pus cells, couHiitntcs pne in milk ? 

He aets himself to answer these qaestioDS. 

The teohnique of the examination for streptococci and B. ruli, and the method of 
enumerating leuoocytes, is given. The result showed n striking prevalence of streptococci. 
In sixty-eight milk samples exasnined they were present in forty-five, or 6G per cent, 
when 1 c.c. of the inilk was exatoined. They can only come from the interior of the udder 
or from unclean raanipulation. Thia can be determined by the B. cqH examination. The 
precise value and significance of thi^ae streptococci is difficult to determine, but it ia 
noticeable that they more closely approximate to the streptococci most common in human 
fteceB (Honafcoc) than to those more frequently found iu saliva (Gordon). In particular 
they agree with the former, in that they all, vrith one exception, were found to ferment 
salicin. while the great majority of streptococci from saliva, isolated by Gordon, fail to 
do so. Savage notes that if future work oonflrnis this provisional deduction that all 
streptooocei from cows' milk ferment salicln, then the finding of streptococci with thia 
character in the throats of persona suffering frotn milk-carried atreptococcal outbreaks may 
become valuable evidence, aa showing that these streptooooct were of bovine origin and 
causally connected with the outbreak. The work indicated that there was an absence of 
any relationship between iBUcocytcs and streptococci, wbils Savttge StEttCft that ho waS 
unable to differentiate between a leucocyte and a pua cell or to lay down an arbitrary 
standard as to what number of leucocytes per cubic millimetrQ is to be designated pus 
in the milk. 



Milk— 



^ Much, H. (April 6th. 1908). Brrl. KHn. WacK 

' Snvftge, W, Q, (April, 1906), " Streptwwcci and Irfiiiogoytea in Milk.' 
* ArUck not ranaulted in the ori^:ul, 
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HOfc'- As regfirda the presence of B, rnU, Savage considers this organisin aa always derived 

omMnw*? tram outside the udder and a definite indicator of contamination duriog railk coll&ctioa or 
storage. 

Harris' has reviewed the wholo aubiecli, quoting nufoerous anthoritiea and codcludtng 

that;— 

[a) The ^lAtcmcnta of Kiaae, Hiilliog', and Hetaemnon coat constdtSTabl^ doubt upoa th« vnlae lioretofbre 

eQtert4iLiat.Mi rtien-nling the signifluaucc of stwptowcci ia railit. 

(6J It ia not eicJuded by the evideuce thnt pjithogeoic streptococci art to be tonnd at times in milk; in 
Iftct. recorded obst^rra-tions make this certaui, ttic ■cgntjunioation arkliig from clioicftlly rccogaisBtile ca«s of 
mftstitia in tlie iinrds. 

{e) Wu Rju not aa yet in posHi^ion ot nay reliable method for dlatiDgiiiahing a non-pa-ttLogenic from ■ 
p4tho^mc atreptococcuB^. 

(ij) The snQitsiry si^tuficmlco of tbe so-called " pus cell " haa bedQ greatly OT'Oimted. More Hcieatiflc ntteution 
sboald be giv^n to tUu study of tbf phouomiotiii of luetic leucouytosia, together with » more iwcuiate nwthod ol 
eaumeKitiun, aucb aa that of Donaa And Buckley or of Samgc. 

(<^) Piirticnlnrly, should more tttttintion he given to veterinary inspectioa. of the cowa' udden, with lea» 
ftlisolntD dup<3Didt;iii» upoa lubomtory eicmniaBtion of milk, for aig'as of iofoctious pivocBece, 

A Bfcill more recent paper 13 that by Pennington and Roberts,^ who, dealing with 
Savage's statement as to leucocyte and pus cell, state : — 

HowoTer, it does seem p»Mil>Ic, m h large percuntjigo of cages, to detenoine, by ooosiderin^ tho relative 
nnmlier of the various kinds of kucocyt'ua going- lo m»kc up tlie oeLl couteut of thQ tmilk, whether they nre 
poUymorphon'acleu, Inrg^ or xniAlil rnononuclcar^ ooaiDOpbilBFi, etc. ; and by their staining find Fippcnriknec, wliuthcr 
thCY Arc degencmted or eh good coRiditioD id orplio logically, Iook; lyinR; cells or collcutcd into musses with 
evidences of fibrin; and fron) niiiih obBemntions it ftOi^niy pofwible [o datormiti* wliethtjr the oondiiioii wluch 
produutis tbiim Js Uk-ely to be pathologlcnJ. oi aormal; nnd tioally auuimiriiHi tbo resultti of thclt cnquirii» in 
PhilRdelphin aa folio?™ : — 

A correlation of the BadiQg oE streptococci or of Jiiany leucocytes iq niilk by the laboratory, with tlje 
physical condltioa of the oowa m a hard nuiataiacd for the produutiou of a very clean milli, wt^uld sann to 
show that in many cftsea tb«w i» a oonncctioB betwuL-u siioh findiugs and tho couditiod of the cow, both in 
rclntion to specific udder And to systemic atTuctloiis. Such pamllelteni 9ueni4 to obtnin for the end of the 
Inotatiou pi^riod. for the bat^inaing of an udder LuflfimmAtLou, for a.n attiick of cow-pox, aai, poiuiblr, fur 
ohomotacttn coaditiona dns to high feeding of auiuuihi cooBtitutioiuilly omiblQ to tnLOsform the iacrGaaed feed Into 
increased milk. 

The fr«]Ui;Qt Ubarotory oxaminntion of the milk of individaAl cows hn* materially asKi^d tho herdsman in 
pre^crvio^ the good bcnlth of the animaLs and lias HtLciLulAtcd mon: £rci]ueat aud careful ctimcal observationa. 

It ia believed, too, that such t;xAmia.itioa>4 an^ n vi^ry material fa^ar in imiiiitjtiniag a Imctcrial <K)ui]t, 
which, for the past thirteen monlba, averages 3867 orgamsmt per c.c. when the milk is from twenty-sii to forty 
boure old. 

An intereating paper ia that by Robertson* on the milk supply of Edlnbui^h. He gives 
Houatoo's standard for specific organisma in milk. 

(1) I CO. should not give evidiine.e of Brnrithts ^nteritidia spornff/fiu», 

(S} O'OOl c.c, ahoald not give eridtfncc of Ba^/hta eoli eommunit, 

(3) O'OOl CI?, should not pre cvid<!nce of streptococci. 

Primary sediment ehould aot cxi^eed, after t^renty-four houra, 100 parts per 1,000,(KX> «.g. 

Seoondary sediment (after oeutttfugaltsfttion) sbonld aot exceed 60 parts per 1,000,000 cc. 
In obtaining a pure milk we should strive to limit the number of micro-organiama 
to 20,000 per c.a., and if the milk is strainsd and refrigerated immediately after it is 
drawn and thd fog-e-milk thrown awsy, there should uot be great diQioulty la attainttig 
this perfection, He further states; — 

If there are a great number of micro-organisms in the milk, it proves that the 
temperature of the milk has been kept too high, which is a condition favourable to the rapid 
devolopment of germs in such a good breeding medium ; and further, that the milk has been 
produced under insanitary and uncleanly oonditions. 

The special micro -organ ism a j B. coli cnnnnmn's and B. enteritieUs aporogenfit, afford 
dirBCt evide^nCe of thiQ cootamiDatior) of the otilli with cow-dung or human excremeiit, 
and cause diarrhoea, and are therefore of special importance in the consideration of infantile 
mortality. 

^ Harris, N, McL. {May, 1904), " The Rehitive Importance of Streptococci and LaaeQcytea in Milk." Journal 

0/ Infwiicmt Ditfittes. Suppl. 3, 

» Poiiniiigtoii, M- E.. and Roberts, E, L. (Jnnnnry 30tb, 1903), "The Signiflcaace of Leucaeyte* and 
Streptococci in. tlie Production of a High Qrade MilJt." JgurnaF of Jjyffctwu* tHa^roff, Vol- V- 

" Sobert*on, B. tOto'ier, 1907}, "The Milk Supply of Edinburgh, with Suggestions for the ImproTement 
of Milk Supplies aeneraliy," Juurn'ii of Iht Itixptl luttUitU >,/ PuUlr^ fJ-itllh, Vol. XV. 
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The B. enteritidit jiporagenes is of particular iniportanoa, as it doea not multiply in the Milk — 
milk, and can therefore be accepted as an indication of the original pollntion of the milfe. tmiim 

Streptococci should not be present, and show disease of teata or inflammatory 
conditions of milk glands. They are instrumental in causing sore throats, and givB a 
standard of sanitary requirement for the country and for the town. 

Eevis' has also a paper pn the detection of added water to milk, and after citing 
the three waye io which the defendant in a case may prove the contrary, none of which 
are very satisfactory, he states that ;— 

From a ciiretii! stndy of tho retwrcb of mmlynea of genuine aboomisl milks, of which n grcut numljor wIU be 
fouad aoittured throughout the literature of milk, two Reneml hypotbeaea maj" be foinied, tie. : — 

I. When ffenninc milk is deflcient ia noa-fatty stolids, the defii-ieacy is dno entirely to an abDormallj low 
pcrc«qt&g« gf milk sogw, the protui<^ aai mh bcLug preaeut ia tbeli aO'Ctanl nmounta. 

3. When a gcfiuioe millc ahowa an UQUiAlly high pccn^tiU^ at Don-bitty soEida, the increHee is due Kimoat 
entirely tu nn ubnormnlLy high perceatage of the proteids, th^ Hugar and a$h either i^tnAiiiiiig' aoriiiA] OF pcrhnpH 
slightly incrcasiiLg ulso. 

With thi; Intter hypothesiB we arc Hot here Concerned. The former, however, is of immenHO im portJiniie, as it 
bIIqws of i\ gimph means of dlBoreatiating, among milks of low non-fetty solids, between a deficieticy due to 
nnturnl causes aad {isusea dlatiactky tmudolciit, flQch M the nddition of wa.tQr. Stated is > coaciae tona, we may 
put it thus I — 

If in the case of a milk in which the perceatage of nou-btty iolida is below S-5 per cent., an estimation of 
thfl «ugAt gives ft figure <»mido»bly I039 than 13/24 c^ the estimated non-Enttj wotidH, and -jacli thut the totnl trnm 
of DoD-fntty solids wjuld only l>e piisent if the suk^it were prei*ent witli a normal nmoirat of proteids and »§b, we 
have 7ery Btroog ovidooee that the dcticieaoy of milk solid i^ due to- natumi eQiisuH only. If, ud tho flthur hntid, 
the BUgar SgutQ approximntCK plotely li) 13/2-1 of the itsEiamtcd non-fcitty snlsds, the CTJdcacii is .fiint as strong that 
the deficiency is doe to fraudulent fidu Iteration, with water. The simple nddition, therefore, of a nugar 
d^nniantian ici thp asitAl cstimiitioa of fnt and totAl t«oIidit, famishes thti nnaljKt with evid«iiL-e of tb^j ino^t 
Hwful kind in deciding ua the *xana of a defieioncy of noa-fiatty Holidfl in a eampte of milk. 

The polarimotric estimation of aug«r in milk ia simpli?, mpid and exact, and there cun be no poarible oljjertioii 
to it. The oaly objei^tion of any weight to thfl whole procedure that can be brought, is the difn'?ulty of putting 
nmpIeR rapidly onongh in the analytit's hauds before liu^tic fermentation ho.? de^troycsd nn appreciable amount of 
HUg&r. Sueh a difficalty eoitld be ca.tily surmoanted hy the eisrei*; of a little adtuinistmtive iinp.v?ity. 

An artioie by Musgrare and Bichmond^ on infant feeding and its influence upon 
infant mortality in tho Philippine lalanda deals amongst other things vrith milk ; human 
milk, goat's milk, cow's milk, caraboa's milk and various kinds of sterillBod and preserved 
milks being considered. The paper hae chiefly a local interest, but as some of the brands 
of milk examined have evidently a world-wide distribution and are to be found in the 
Sudan, reference to their analyses may be useful, while the rules for infant feeding in 
the TrOpios are tO be commended- 

Paasing now to methods for preserving milk, the most recent, and probably most 
vatnable, method ia that of Buddeization — au account of which appears In the Lancet, of 
December 14lh, 1907. Put very briefly, it consiata in cooling, which, however, must not 
be carried too far, because in excess it destroys the natural an ti- bacterial qualities of 
the milk, heating to 50'^G., centrifuging. again heating in a vat and adding peroxide of 
hydrogen. This act& both in virtue of its own strong germicidal power, and still more 
owing to the fact that the milk " catalase," an enzyme of the living cell, is able to 
decompose the hydrogen peroxide, setting free nascent oxygen, which has a still greater 
bactericidal action. SO'' C is found to be optimum temperature for this action. There ttj a 
stirrer in the vat, and when the sterilisation is complete the milk is either cooled first 
and then bottled, or run into sterile bottles and then cooled. As the presence of the 
oatalase is not absolutely uniform, it is best to add so much peroxide of hydrogen that 
there ia Certain to be a trace left at the end of the process. Then immediately before 
bottling ft few drops of catalaae solution are added. 

Milk, after having been subjected to the foregoing treatment, possessed the following 
qualities. None of the component parts of raw milk were in any way altered. The milk 
was practically sterile, and moet specially so in regard to the specific pathogenic micro- 
organisms. The milk was able to be kept considerably longer than ordinary milk, but 
notwithstanding this fact it should, of coarse, like all milk, be consumed as fresh as 
possible. The milk was absolutely free from foreign substances. As for the milk onzymea, 
i\w tryptic and peptic proteases and the lipases were imimpaired. The oxydases were 

' Revia, C. (.lanuary, 1907), "The Detection of Added Water in Milk." Jaunmi of the. Koi/aC liuiUuU 
of Puiflie Health, Vol. XV. 

' Musgtave, W. E , and Ri'ehmond, H. T, (Aogtist, 1907), "Infiint Feeding and its lofluenoe apon Infant 
Mortntity in the Philippine lilands." I'hiHpyiiu Jmiranl of Scisncr, Vol. II,, B. 
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Milk— destroyed, but, semag that the&e do not occur in human milk, this was generally coasidered 

contintMl ot no importance. The cataLase was destroyed. On the othar hand, oxydases nearly 
always accoxopaiiy uatakse, bo that by ihe tiiial additiuii of a little catalase both these 
classes of enzyjuea were restored to the milk. The nutritive qualities were unaltered, 
and mimerous cases had befin recorded by oiedical men in which people (both iufauts and 
grown-up people) had been doing very badly on raw or cooked {Pasteurised and iiterilised) 
milk, whereas nulk thus treated had agreed very well with them. The taste and fiavour 
of the milk were practically unaltered. Non-sporing organisina and the vegetative form* of 
sporogene bacilli are killed by the process. Regarding the spores there is some difference 
of opinion, but in its latest improved form it would seaui that spores can be killed 
with certainty. It would seem also that the process renders the milk more digestible. 

There are many other valuable papers, but the above are the most recent in the list, 
and, possibly, the most useful to the reader in the Tropics. One uiay conclude by noting 
an account' of the "Victoria" brand of homogeneous fresh milk, said to be of special 
value iu the Tropics. It is a Quid, not a condensed lutlk, and is guaranteed free from 
preservatives, chemicals, sugar, or any added matter whatsoever. It is a pure mttk without 
additions, and in such a state that it can be used at onoe as it is poured from the tin. 
The slight flavour induced by it iu the process of preparation is said to he pleasant and 
by sorae is regarded as an improvement. I have seen and tasted a sample of this milk after 
it had been one year in the Sudan, and certainly it left nothing to be desired so far as 
appearance and flavour go. 

Mosquitoes. Only a few more or less geoeral papers will be here considered, as 
these insects, so far as the Sudan is concerned, form the subject of a special paper by 
Mr. Theobald. {See Third Report) 

The longevity of mosquitoes has been the subject of enquiry, especially as regards 
8tetjam>{i'ifafr\ai'i, or rather OulopuK, aa th(* carrierof yellow fever has been re-named. Fiulay •* 
of Cuba, has found that when an infected Slfgrnni/iu is not allowed to bite and get its 
doe uourtshuient ot warm blood, It is prevented from laying its normal complement of 
eggs, and may live as long as four or five iiiontUs. This is impoiirant in connection vsith 
the outbreak of yellow fever. 

A very important and practical report is that by Smith,* of N$w Jersey. A great deal 
p( information is given regarding the habits of mosquitoes, both ituagines and larvte. The 
latter are stated to have apparently little or no influence in purifying the watei's they 
inhabit. Their food consists chiefly of the spores of algffi and other vegetable matter. 
Que interesting point discussed is aa to whether blood is a necessary food to enable a 
female mosquito to mature her eggs, " As to tiits," says Smith, " there is still considerable 
doubt," and continues ; — 

It IB cerUunly proved withio my own cxpcricacc that CWec pipimi may oviposit without food qtber (baa 
tli&t wbiuti coaid In (auad uadcr the act coynriag n commou wooden pniL to whicL the parent duvulopcd. It 
in certain, too, that lliore arc long Btr«t<;he8 uf rtiM ruarfth breeding ar«a* oa the New Jersey CooKt, wlK-re 
muA'guitoeB ocy^nr bj tho millioci, when: the foot *A miui docs Dot UiU'cIl ancc a yem, whore aa wu-m- blooded 
tbiogs wvve a (vw liiids nbidu, mntl vthutt W«id vt Al»olBt«ly utmttaLualik-. 0( eo«i»c, a lwg« jwrpeiitngc wf 
theae raLt marv^b Ijroudorn mi^itu^ ialand aad texia bouutifiillj ; but Doae ol tbeee mi^miLte deem t^ Ik.* fertile 
KDd the blitod fiHjd prodiu'c^ no di:fflopin^ DT&riea. On the othtr h&nd, the vftnC EQajority of »ipu«-jiiivD^ in 
whicb ovnrio!* nri.- found to be waU developed showed tmi.'CH ot blood food in the Rtooiach. This titA(v>ui--ut ^huiild 
be qualified, howuvur, v.i m to npply to C. soUieitaiit only; iu C cantatiir thure ia QBunUy oo tntuv of food 
obsorvable to the naked eye whou ovariofl ivrc ftUIy developed. 

Very fuw dinn^t i^purimcnts werg made on thin point wltb other tban the species above m^ntionc^ ; bttt 
pabliitlied rc^rards indicatt: that in i-nptivlty mjihu ap&^iee will aot develop egv^ ut lay thuiu until after ii mi^l 
of blood. WhoUior thftt would hiAd l-cjiUaIIj' tnio of tbtf anme speoien, under entirely antuTfil 1*0 odit ions, nmy be 
cottsidpnid questioiiablG. Ipcidcutally it may be wid thmt not only are all warm-blooded animulB and nil birds 
nttuckcd by nik>«iuitoc.i, but tlic reptiles al«], where thej afiord an opening, On the wliole, the balnuei^ uf 
evjdcnec in pt^rhApa n^inat the Idea tliAt blood it a nn^L-e^lty for »g deveiopraent. This Ia fnrtber indjisk-d 
by the fact that AnophelM goes into bLbomatioQ without having (ca, and tliat there arc few rerords ol biting 
Bvly in tbu seiuoa, before theat: bibeniatiug (oima lay thtiir cgga to produce the flret brood of Inrm, 

"Thnt moaquitcie* fej;d upon vegetable Juicei* bh well a« blood is f>crtdin. Aft to the tnalbt, It inust bti so, if 
they fued At all; for their mgutli iitiuetun^ are not ndapted to puncturi.- the skin or to siuek blood. Feoukl^ 
have b<MiQ obeetved along with aevtar-Buckiug main, but seemingly thew: nbaadijued tho vagetnbiif fowl ro&dily 
wfaoD tbc niumji] odour adriged them of somsthing more to their taste." 

' Jcmrnat a/ Trepictil .Vfidiiriar aiid Ifii^ient, '2nd Man:h, 1908, Vol. XI. 

• Knlay, 0. Quoted ia BrilUh SStdieal Jmmal. Septcmbet Hth. 1907. 

* Smith, J. B, (1904), " Report of tho New Jermy State Agricaltural Exp. StatioD on Uoaqnitoe*." 

• Article not consulted in the ori^al. 
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The <3U6ebion3 of hibernation and migi'fttion are diecussed, but the fdrnior at Iba&E is Mosquitoe*' 
DOb of iDbarest to ua in th.$ Btidan, wlierB th^ra la no need for auch &. staga in tko lafe-hiBtoiry — otmtinuid 
oi the ineeot, 

The chaptor on natural en^miea ia ftill of interest. As regards the adults, org notes 
that tbcy are taken by spiders and by numerous predatory insuctB, by frogs, toads, lizards, 
buts and birds. Tho myth of the dragon-fly as a great mosquito destroyer ib, however, 
exploded, Birds, eBpecially night birds, are ofFeotive, It is said that tho tiny red paraaitio 
mitea, which infest mosquitoes, and which have been found in the Sudan and Uganda, 
serve to weaken the inaeet and poBsibly to shorten itti life; but it is admitted that llttlo 
is known with certainty regarding the lifo-hiatocy of those minute parasites. 

Tho round worm At/auiotiwrmie ciiUcit, la &tatod to bo a inuoh more effective oneniy, 
but, BO far ae ia known, it only affects one apeoie& {Culex aalliciiam), being found in the 
abdominal cavity. 

Tho preaonoB of gregarinea in mosquito larvte iu India is mentioned, as ia also the 
infeatation of the ima'jiHfs by hlaiiibntoua phytoparaaites, by pathogenic yeaata, by Aoanues 
(external parasites), by Crithidia, sporozoa and even minute treniatodea. 

The onomies of the larvEB, apart frooi weather conditions and disoaso, consist of fish, 
to which a special chapter is devoted^and this is a line of work which ahoidd bo taltea 
up with reference to the Nile Fish now that Bouienger's' treatise is availabtu, and these 
□an readily be identified. 

Birds are mentioned. In the Sudan ono may noto that various species of water-wagtail 
are very etfeotive. Than follows a long list — the Dytifciih or diving beetles, the whirligig 
beetles or ih/nmil^te, the wator-boatmun aud tho wator-strider, the wa tor-scorpion and 
others. Many of those are figiu-od. The larvse of dragoii-ilies, it is noted, are bottom 
feeders and are of little use. I have experimented with them and the larvuj of C. fatujam, 
and can confirm this statement, though occasionally they did devour larvae. 

Finally, the cannibalistic habits of the larvae receive attention, together with the 
inHuenoe of plant enemies, such as duokwoed (Lemna) and Spirttgi/m. 

There is, indeed, no book with which one is acquainted that contains such a mass 
of interesting details as this valuable and practical report, 

In discussing larvicides, it recotntnenda Phinotas oil, a preparation made in New 
York, as being moat effective, but it ia so deadly that it. cannot be uaod whoru fish exist. 
GommoD karosene, crade petroleum and chloi'onaphtholeum are meutioned, and the placca 
suitable for treatment by them are indicated. Chloride of lime is said to be njoie active 
than lizue itself. Even bo small a quantity as fourteen grains in one quart of water will 
kill all stages except pupra ready to transform iu a few hours. It makes excellent material 
for treating gutters and drainage ditohea, For this purpose it should be finely divided, 
and should be spread or dusted freely over Hha surface. I may say I have tried this in 
river pools in Khartoum. It is true that it kills any larvae present, but it soon sinks to 
the bottom, and the pools tend to become speedily re-infected. Aa Smith says :— 

Tberc are really two diSersnt types of matsruklb tbut uro UNcd ns latvi^-idiat ; thoac that moke n dha aa the 
aortftcc throdgli which tho lACVte ftDfl pnjtfe cAJmot sifcly penetmtc to tirealhc, and those which mix with the 
wBter itttiilt and either poirioii it or destroy tho food nt thy Imtth. Each ty-pn hw it* s-dTantageii n-nd it« 
UnutAtioQ's. The advEiotAge of tho ollt thi-it form surfncc filme and do not mix witb th« wnter it tliut it i,« ciuty to 
determine the amount needed, and th/it for o giTcn area it is filwuTs tho lamc whetbiir the pool be deep or almlio-w. 
liaothcr point in their favour is thiit the Action is n.'^ poiaitive agaiOst pupie lUt ugaioat InTvte. The 
diattdTaat.Rge is the awe with whicih r film ts destrojed and thu Mhort time that is needed to form fi good breeding 
place after the application in once mode. 

The HdTnntAge of tho«e materials that actnallj poiflon the water is that thi^ latter ia rondcrcd antit for Inrvae 
30 long as the poieon rcmjuiu ot is not nutomll; oilDtcd, The dieadvantitge is that, as a mle, chey do not act 
promptlj or at al3 on the pnptD. 

Phiaotag oil and the folati/e eriidp oU bolo-Og U> both tjTWS and should he, t-)iL>ort!tica|ly| the hwt of all. But 
both arc tw> detttnictirc t» aqQatic life gescrall^, where BUi^b extFt«j, and arc not as active difiinfQctnatA as »Qtne of 
the Cresol prep)iirM,tioii« for pitters, etc,, besides hciiig dirty. 

Conditions vnry. And no two can be dealt with in just the fflma manaer Thorc are plenty of tools to work 
with, aad thrat should hn selected which fits hesit. 

Of repoUents. oil of cltronello (eic) is said to ba quite effective, so that, in this 
particular, American mosquitoes appear to differ from their African relatives. 
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quitoes. Felt,' in a eomewhat similar report on the mosquitoes of New York State, describes 

tiUiniud the fuQgus diseasca attSackiiig mosquitoes. These are Entimi'>phl)wra 8})sei-f8}xrina (Fersn.), 
wbioh attacks othar insects aa wg.1I, Etnptisa t-.tdicie (Brauo), Like the fxmgus of house-flies, 
and, posaibly. ffmyjK«a/tri.pe7a(*. A new species of Eniomtrphthora has also been described. 
Attempts made to spread the diaeaBe oauBBd by it failed. 



The latter investigated the oesophageaL 



McWeeney* deals with Scbaudinn's work, 
diivertioulft of V-nlex -pipkris. 

These become dixtcnded with gas and may be tarmcd " gRg-bags." The gm is carbon diozidD which ia cvolisod 
hj a aort oi yoabt-liku fiinguu Alwtiys pnseiit in ttic iiLBect'e atomucli from tmces of glucose prcscui in blood. 
or — much moic abuadantly — from glucoae prc-seut in the plant juicca which the maect o<xnsioaaIly aucta. At the 
couimeucument of the set of sQctioa, when the lOi^ect t^ it<» pioboscia buried in the sldii af itx victim, ita body 
uadiijrgcjes om or more T:olt:iit contriwtions wLiyb eject the coQtcJits of its loregiit und "'g^ tugs " ioto the 
BkiB. Those contentd coiupriec gn^, saliva ruid whHtsTcr pnrtiimlHte matter iu present— viz., ;eaeb cells find 
6poro&iit«». Schfttiditm lenikfl upon this catiti*ai:^ioii tm a sort of d_yspiicEJil effort due to the catraaoe ioto ltd 
tcQc:hre of the CO.,-inden nir which bnthe^i the skia. He sui't'oudud iu pruducicg the contraction nrtificialty by 

Slneiug au infcctod uiilcx oa a cupped elide, with ita proboecia in a drop gf glyccriu nadcr a wver-gUss, and 
a body projecting over the hollow. In this he evolved some CO, frtioi fi fragment of chali and a droplet of 
ncid, uud he observed th^t the gnnt'^ body iiadcrwcat a violent contraction, which bod the cSeot of eipelling 
into the elyccrtn its e&ntniaed gag, yoaflt colls imd Hport^ziiitea. Viewed teliiologieally, the effect of the inJKtod CO, 
would be to paralyfiG the thromhocytca and in other ways to delay the wjagnlRtion &f the blood. The hypcr- 
Biuia And piua caused by the bite he couMdern t^ be duo to the ciisyiue of the ycagt celb. He diasect«d o^ut 
tbe "g'lfl-lngs" and pnebed thvni into a line puiictKre in his own akin, with the ret^ult that the typioil 
BW&Uia^, leducaa, and itebiin^ vnmc oa nt ow-a. The siiliiniTy glands he found qnitc itiopemtivo. The effect 
of the "giw-biigs" ftppciir^ to depetid on the «|na.i:itily of yeast edia c:antniiiad in them, for it was much more 
mwked when, the yeast h:id Ijiieu Jtllowed to prolifenite actively iw- the result of feeding the giint on pbiut 
Juiec. The fungus i& not a truu yeast, but n ycAi^t-liltc iitnge iu the life-history of ouu of the EnU^uwphthara', 
fungi with which wo are ill acpiainted in the ihnps of the wcll-knowu Biujutait iit-iutca:^ which tilln flics in the 
fall of the year and eanites their bodies to adhere to the window pane surrouudcd by a whitu vloud of cjectod 
conidia. 

In view of the discovery of a new species of Sudan mosquito, C. talius, broeditig in 
sea-water, the observations of Foley and Yvornaalt* arcs o( interest. They fouod in Algeria 
that an auopheline, I'ifn'iuphiiruf ckaiidaijei, was able to breed oat in very saliae waters. 
The i&me, they nota, as being true of Atiapheim va<jus found in the Dutoh East IndieE. 

Some notes on applioatioaa for aUaying the pain of mosquito bitoa may be useful. 
A mixture one has seen highly reconimeuded conaiats of a half-pint 1 in 20 cjarboUo acid 
and 4 oz. No. 4711 Eau de cologne. 

Sohill-'* adviaea applying a paate or saturated solution of bicarbonate of sodium to the 
bitten part ; whiltj as a repellent, 50 per cent, alcoholic eolution of thymol may be tried. 

Joly's mixture Ib as followB :— 

Liq, formaldehyd (40 per cent.), 5 W. 

Xylol, aiag. 

Aoetoni, 5i. 

Baleam-cauBdeti., gr. xv, 

01. oitronellffi, 9,8„ 

Before applying, shake the mixture and touch the bitten part with the end of the 
wetted oork or small piece of oottoQ wool, and then allow the fluid to dry on the skia. 

As regards measures for destroying the iuiatfiMB, one has been aooustomed to use the 
sulphur aquibs advocated by Giles,* but they merely stupefy the insects which have 
afterwards to be killed. An Indian remedy consists of a tableapoonful of potassium 
nitrate 1 part, powdered cbrj'santhemutn i parts, and powdered nard root {Xai-dnn imiiea, 
or Spikenard] 4 parts. 



> Folt, E. P., *' HosqnitocB or CuUvidje of New York Stnte." Albimy. 1904. 

' McWw-'uey, E J, {March 25th, 1905), " On the Relation of the PamaitiG Protonoa to Each Other aud to 
Human DiBcasu." Lancti, Vol. I, 

■ Foley, P. H., Mid Yvemaolt, A. (MftTch 11th, 1903), " Anopbelioo dam d'eau 6aHe." BulL Soc Paik. 

E-xvL, Vol, I. 

* Schili, " Moflquito Bitffl," Quoted in Jtmnal nf Tropicnl Afedieitui^ Novembor Irt, 1906, Vol IX. 

* QUva, a. C, "Onata or Moequitww." London, 1903, 

* Artidc not conatiltcd iu the original. 
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Kendall'* tabulates some useful facta regarding fuuiigatioo : — 

1. Prepajation of the huu»e ; disturb the iijpArl.iii'Ucts^ ii« littlo :w pussible ; utop up nil gpeiiingu ; bnvc tU'i 
door gBorded by it cauvas cnrUin. 

2. To fumigato: for ench 1000 cubic feet at air apinCc, 2 !h. of sulphur, of 3 lb. to 4 lb. pyretbrum, n-ta 
plftced ia tt pot aiid aet otight;. 

3. AHei a few boun tliQ houea is opcuedl ap, tlie moaquibocs swept up with a dump broom, tho pnpcr 
»r.d p^^tc nwid in st^ijipiiLg up cruclts romovei?. Of ttie sevar*! fiimignyls, tiidp.hur in the n)<»t C!mveuiout for 
use. Fyruthrum, alsii kaowa ander the Qamefl d£ " Bubnuh," PeniAn lOBSot puwder nud Dalmatmn iKiwdar, is 
uBcd. but the powder ahi>uld be that obbunM from tmexpoaded Bowon, aad not the adultemGod vArietiei^ 
frwtuenfclj oSered for sslc. 

Cnmptio-phaaiqa'Q, callod nliio Mlium'^ mixture, t'outiiFitd at a mixtun oi eqnnl woifbta of camp'tior tixid 

(96 per aiut.) carbolic a«id, and bw pftivcd n f.iirlj nsliiiblo culicidu. Foot ouuoob of the mixtUKi ia plnflcd 
ou itlia,ilc>vr putu far en^ib 1000 cubic feet of nil apju^c, iind aobjected to the hcut of au nlcohol [Amp. 

Of the thre* fumigaute mentioned, campbo-phcniqiie has the advantJigo of being ebCAp, efficient and ni>n- 
objijCtioimble, Sulphur is etiiciont, but proves iniurioua to fittings and tabrii». Fyrethmm ia nnreliablc and 
causcH dnrbeiiiiig of ligLt-coLouK^ puint n.iid simJar substuwccs. 

Sovcml other fiimigfintd linvc been cqMrimcnttfd with. Concerning theac it is stntod; Hydrocyjinic acid in 
diLiigerous to tiuinnu beings, owing to its poisouou.'^ fiimaM; i^bluirioc gns liiw tlic diHadvAutagc of blcftcLing 
tnbriuei carbou bieiilphid^ is daj^rous owlog to it» iufliuniuabiiit;; Jinuwu weed or HlnLmouium is imreLiiiblu i 
formnldeliydu is nn uiu^ti/jfnctory insecticide, although 4*0 puteut n bacrtciicide. 

Other papers which may be noted aro those of the brothers E09.9.' on their automatic 
oiler adopted for ces&poola in Cairo. It is CaBhioEied from au old paralUii tin, aitd is both 
choap and ingenious. It is both desonbed aad illustrated, and may be oonoeivably used 
elaewhsre with advautagQ, 

Another apparently ingeniouB French coDtrivancQ ie t}ie mosfjuito trap invented fay 
Blin,* which ia really an artificial refuge iuto which the insectB penetrate and from which 
they cannot eacape. Theacs trorte-pieijct. a3 they havo beou called, require to have thair 
eOicacy tested, but may be of value in certain regions. ConsideratioDB of spaco and lime 
forbid their being here described. 

Mycetoma. This disease is by no means raro in the Sudan, and is one which 
moritH oareful invoBtigation, for, if its precise etiology could only bo determined, preventive 
measured against it might he jmt in foroo. t believe 1 have aeon at least three typos of 
madtira foot, but Unfortunately there has not bodn bime to study the question fully, and 
indeed thg whole matter is still the eubjeot of ooatrovGray. Of recent work nOne ia more 
important than that of Brumpt,'' ^vho has established a special clas^^iticatioD and dii^tiu^uishes 
no less than eight different varieties of the disease. Of theeo, two are due to a spooies 
of Discomijcf-e and two to AifpergiUus. Of the remainioH four, less is known. They are 
probably all due to species of AspcrtfilUis. but, in the abaeace of cultural proof, they have 
been placed in two groups, named respectively Indiella (unpigmented septate Bpeoiea) and 
MadureUa (pigmented spaciea). 

The fungi oonceraed, not only present resiBting forms like selerotia and chlamyda- 
spores, but. ako oharacteriBtio spore apparatus. 

As MaQBon^ gives Brampt's olassifioation in some detail, one need only refer briefly to 
it here. The species are : — 

1. Actinomycotic Mycetoma due to Diec&myoei kovig, the ray ftmgUB. 

3. Vincent's White Mycetoma caused by Diicontijcea madura. 

Thia runs a slow course, does not destroy bone, and does not direotly affeot the 
general health. The grains vary in size from that of a pin's head to tliat of a pea. 
They are yoUowiBh-white, have a mulberry- like aurfacs, and are soft. They grow by 
throwing out radiating fungus threads, and present a typical appearance. Spread takes place 



MoBquitc 



* Kendall, A, I. (December lift, 1906), " Eipcrimeats qq Practical Caliddsa Famig&tiaD." Joarital 0/ 
Tropicai Affdi^ne, Vol. IX. 

' Robs, E. H., nod Row, H. 0, (Juo€ 15th, 1907), " An AutomRtic OUer for the Destmctioa nad FrGvcDtion of 
Mosqtiitn TjBTVie in Cesspools and other Collections of Waterv" AnniUji of Tropifal .Wndieine and Pfirasitofoffif, 
Series T, M., Vol. 1., No. 3. 

* Blin, Q. (Fubroacy ISth, 190B), *' Oeatruction dca Mouatiqura p^ le pioced^ des trous-pirgQe." £uli. Soc. 
Path. Kxet., Vol. 1. 

* Brnmpt, E. (NoTOUlber 8&th. 190$). " Lea HyoAtomos," Areh, dt FaratU., t. X., N* 4, 
' Mnnson, Sii P., "Tropical DiMMes." 1th Edition. London, 1907. 

* Article not coasoJted in the ortgiuAL 
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MrcGtoRu. by the d&toohinont ol nioall shoots which grow on their own aocoant. The grains are found 

— otniimiMH^ in cjttVLtiEiM KLirro milled hy luflauaoiatory tiasae inhltratf:^ with leucocytes uid goDioEimes 
giunt ooiht. This in one of the forms which, I beli&ve, exists in the Sndiui. 

3. Nicolle'w Wliite Mycetoma CAUsed by AtpergiUu* mdulam*^ The grftins &re more or 
loM BphoriMl, and present a sinooGh surface. This hingna destroys bone, and only one oase 
is yot on record. It oooarred in Tnnis, and showed spore formation. 

4. Bcuffwd's BUck Mycetoma caused by Ajjjt^rgiUtis bvu^ardi. The grains are black, 
and vary in size from that of a pin's head to that of No. 1 shot. They have a mulberry 
BUrfaoe, which is amooih and glosay. They are elastic, but break when pressed. The 
urain ooriiii'jtX' of a coiled-up mass, which unfolda when maoorated in water, displaying a 
aonmly felted myceliun]. The grains occur in the cellular iissne always aiD^ly and within 
small cavities. Large giant cells form a fBaturo of the growth. Curettage may core this 
form, which may, however, cilend by way of the lymphatics. 

6. CUssio Black Mycetoma caused by Madarella faifceiomi. The grains ai-e dark 
brown or black. Each nieasures 1 to 3 mm. in diameter, and is bard and brittle. The 
surface in irregular and more or less "spiked." The grain is composed of white threads 
and cQiiLCiiut Hubatarioe, and, aft&r a period of active growth characterised, by the formation 
of olilaiiiydusjjorcs, passes into a resting stage and becomes li sderotium, in which form 
it is eliminated. This type is very destructive, form,ing large and sometimes fuQgating 
tunioiirK, and is by far the commonest form in the Sudan. 1 have seen it affecting the 
oxtLirior of the knoo-joint and the hand, and noted that it may spread by way of the 
lyiuphatioB. 

G. BrUUipt'fl White Mycetoma catlSod by Indietla nuinsoni, an IndiiLU form. The grains 
ftro hard, white, atiiall and reeietant- 

7. Iteynior'a White Mycetoma caused by Imli'^ltn rci/nii^ri, and described from a case 
of madurn foot im a man who had nover been out of France. Tho grains, which are soft 
and white, were found roUt'd up tike the nxcrtjment of earth-worms. 

8. Bouffard's White Mycetoma, oauacd by Inditflta totnaliennit. Single grains are 
»mftl] ftiid flinooth, aad consist of a mycelium which at it$ earliest stage is always found 
in n ^yiant cell. Tho grains vary in colour from whity to reddish-yellow, and are (ound 
clusturud toguthcr liku 6ah*roe in the sinusea, This fundus is moat; dt^structivo, attacking 
hoav and producing scloroais. I am inclined to think that I have si-'en one case of this 
form (pink mycetoma), a specimen of whioh is in the laboratories' iimsoum. 

Brumpt's paper is very well illustrated, and amongst his conclusions we note that — 

(1) it wovtid »Gcm that for tho productiou of mycctoinn then must l>c, hotb od the pnrt cf the )ii»t oud 
jnriuiiU?. oonditioon twrt eantj obtniiwblc ia Natuto, otherwise the uamber of caisc^ would be eoormou*, owini; 
ti> theoppiirent fjicUitin for fprend anKnt^nt the bBro-footed notivo" vf tbw«; tsjuntries ohieflj nflwtcd; (2) on 
itcoounl lit lli(.i ^icblo renifitaacu at the mntdiHl Kporu?* la the ti^tn.C'i Aiid the xll^lit nuci^ea? which hfui attuod'jd 
the expctiincntiiii unix^iilnueoiM iajoction of spons, it would sccin that the futigii? inti«.t be iDocnlntcd into the 
tlMUW in n (unii lutt^^r adnptcd io roeut dcatructiou thau iiUmoatB givea uQ bj the ixiuidiM ; (3) thv Kii^cit 
mud upithollod oi'lU Mppc&r to plnj n pnrt in thi; oouri^hment ul the jcong paruitc, nad, whnt is roitinrknblCi 
tho niATTopluvip;*, which Biionld defend the thrcftt«ncd orgftniHin, uctnallf act na diaseminJitonm ot the fougun nud 
•0 atd itii onroul ; (4] the diAgnosu u to be miuic from the gi«ii which » chRnuTt^-^riatic. This ia uot the 
oiue iw rD|t">raa the tiiiuD^ mfusw, the nppcsniii'jo of wfiich Taries according to the ngc of theleuo-n; f5J tio 
donbt othur form* will be foaod to exltt. 

Musgrav» and Clegg.' in a paper on the etiology of mycetoma, whilst acknowledging that 
Brumpt's work is very exhaustive, conclude that he has made his clasgification on insufficient 
data, This Jnny be so, but it ia likely to be helpful, and indrks a step in advance. Musgravo 
Find Olngg describe the disease in the Philippines and claim to have isolated a new parasite, 
tih-rj>!iitUnx frffri, from a single case. They are of opinion that all types of njycetonia ai-e 
duo to Slrcptolhrix infections, albeit it is not yrt settled whether luoi-e tlian one species 

filayw n putt in th« diseasu. Their paper Is chiefly of value beCftUSo of the review of the 
itcraturo wliioh it ooutaiDS and the extensive bibliography appended to it. 

Vinoiint-* applie'i thp name \fiidiira to the variuty witii white grains due to Ditcrimycef 
miuliir/ti. and tho nam*.' Mycohvia to the varin'ty with bUok grains caused by a fungxis with a 
septate inyooUiim (Madnvda mycHoinii. R)j^istance to staining is regarded as an indication 
of degeneration , or loss of vitality in the fungus, due to long duration of a oase. 



1 Mnwravi'. W, B,. And ClegR. M. T. {Pwember, 19OT), "Tho Etiology of UjODtomR." 
' Scifnt'-. Vol, II., B, Mrd. SfionooR. 

» Vinn.ml tJiily mih, llHiti). C. li. AW. Biol., t. LXI. 

* Altiolc not couflulted ia the original. 
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Piiioy'* lian auoceeded in iofecting tlie foot of a pigson with a white loycutoinatous Mycetoj 
giowtb oE human origin. Stiunga to say, tlie grains in tho pigeon wcro blaok. The fungus —tvUmtia 
was tii'sb cultivated in Bwsetened bouiUou under ansBrobie oonditions. 

Myiasis OP, more correclly, Myiostn (Gould). This auhject, aa fav as tho humnu being 
i$ Gonqgnic'd, 19 of b-peoial interest to medical offic£3rs in ths Southern Sudan, and 
eapooiftUy in tho Bahr'El-Ghazal Province. Borne Ea,cts havo alroiuly bticn collGOted 
rugai'diiig ojyiaais in the Sudan {riih Sooond Beport), but there is nO doqbt t-ha-t a groat 
deal remains to be discovered, and Mr. King is paying speoiiil attention to this Bubjeot, 

Wellcnftn" gives tho following list oE diptera known to caus« huiuan myiasia ; — 

iEHridx 

Ofiiitfaphil\U. Hofses fitid mao. 

HyjKida-'iM, U. tiovis, juau. ff, itinnn, dear and man. 

DerKuiUAia. The tftrraj of D. cjrtmvailri^ is tlic " Vcr MinMiniic " uf t.ri>[>uai Amahoi, and tn mui caOEOe 
pttiufni boilfi, oct^n^ioiuilly ntt4cl(ii]g Vok eyes ; \\\sit ifypviffi'ma bovis, reportwl by S<,:b.cabc. 

Harofrhoffida! 

Saratji/uiga. jS'. camaria, N. uufjrtijSr.n nEd S. rujiatrnui occuiatuilly deposit tbcir lanw in wouudx of amn 
{India). A species of tbia gcniw (.V. vp. iiatr »'<y«/«rt.») lii tUo fljr naed in tlie iiKpyrimuHt dutnilad iu ihie pap^r. 
Sittciqihila. Man and aoimnls. 

Awhmenmi'jia. A. titttolii, in Augoln, nnd 4ktiothQr Bpocieti (A, ilrpreaa), uiasc cutKiieoiiii myioei* in NaUI 
(but vide iriffrn), 

OcAromyin. The larvte ol O. rtKfArojvcfiJAdi/u ia the "Vcr dii (.'ayor^" which in SancgHl ptcdaccc cutuiuouH 
inflainmutica Aud swellingfl. 

.Vuscidai 

Mri^cf. Larvfs of M^f^it f», ouciuioqally itrc pcused in todcvi or fonnd ia wouade, 

Cti/liphara. In inCestines at mo-D. nnd anliuBlB. 

Vninfttoinffin. The I&jt£q of C, mniftlinrin ib the " Screw -worm " of tropicnl Anieric*. 

Lmilin. L. xrrie'tli is the omiiw of " mnggol " io eheep. The LamB of iKsvcml Hpcdes oC LmHui have bean 
detected in wouods nod ulccn in tuna nnd aoicniibt- 

A nthoinyuiiE 

AnftUmisfut. Tlie I»cvid of A. eanicalariii not seldom gat into thu atomnch mid iiit«ntiuk's of mini, Lhrittigh 
eating n»w vegietftblfa. 

n^'irotuiii. Id the EsBoes of human beings. 

UoiKolom'ifut. Ia the inteatint^a of man, being piit«od aiive in the isoBn. Oslor gives A etue oif initotioil 
by If. xeafarii in LouiainuK. 

Hyletnyia. lu hnmaa excreta. 

In & Inter paper' ht Niipplcmeiita this, desciihiug n dunc of iBtnUnft) infcctiou bj Lhe InrVAf of Ajiifiamyin 
dadardataii, the xymptuma iKing abd'ooiuiul li.-iiduraexa, fanl bmtlt taxi acrrouf diutr^Bx. lu Angoln he has 
noticed mj'iaaia produced by Satcuphrt^a, i^rkt, A, alba/wciaia, &. up. iticer't, Aiiehintromyut Itttfola nnd im 
unknown Muncid liirva. 

GedoaUt* has a cootributioQ to our knowledgi^ of the IfU'Vffi of Bies causing uiyia&is 
in Africa. The prinoipal, be aays, are : — 

1. Tha Vcf du Cayor, the larva of Ochroiaj/ia nnthrrpiijiJiaga. 

2. ThQ Larva of Nutal, which he MyB ia probably ttiitt &f Senfalia depreaaa (but vide i^fi-ai. 

S. The larvA of Vordijlobin attijvrapophayii, Qninbcrg. 

4. The laxva of Luud fouDd in the Congo Free State, The Wt is poasibly tho now woll-lmown Congo 
Floor oiaggdt, the lafva of Auchmcroi\i-yin InUalit. 

Recent investigation goes to show th&b there is no definite evidence inoriiDLnating 
Beii;/aii'a tlvpre^ta. Its Iftrvifihave been CO ofounded with those of Cordtjlvbia antkropvphagii., 
apparently a much more important liy. Tbia is noted by Auaten* in a paper on thia fly, 
whiob on the West Coast of Africa ia called the Tumbu fly. It ooours in the Southern 

' Pin-jy, E. (1907). CI W. A/;>ul. Ji<witer», t, CXUII. ■ 

' Wellmfln, F. C. (Jutio 15th, 1906), " Expo rim-entail MyiMis in Qoats, with a Study of the Life Cyvie gl the 

Ply used in the Experiments, aud tv List oC 3orue similar iioaioua Dipteni," Jowrnal of Trapieal Sltdicinf, Vo.1. IX. 

' Wellroaa. F, C. (Juoe Ist, 1907), " luliwtiaal Uyiaua in Aagola." Jvnraal of Tr^tpieal Medieitto and ilygunie, 

* Qodoelflt, L. {July Irt, l9oa}, " Contribution i I'fitude deB hirrca cuticolen dc MuBflidea AfricftincH." AreK. 
de Parian., t. IX,, No, 4. 

» Aairten, K B, (January, 1908), " The Tumbo Ply {Cord^lobtn aiUhropojihaffa, aniuberg)." Jiiurnat c^f Iht 
Hoffn! AriAj/ M^edicnt Carp*. 

* Article not consulted in Uip griginsL 
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Myiasis— Sudan, and Mr. King deals with it in his section of the Third Report. Id the eama Dumber 
BotUiftHed of the journal there i& an aooount of the fly from a medical Btaodpomt, wribteu by 
Major Smith. He says : — 

Thu liiTva ot the Tumbu &y Iiuttowb bcaeath the skia of hum&EL bedogs nai otber aulmiils, and becomrai 
sULtionATj. Tho uAvitj io which it Uvea in not ctit off itout the >ext<3rtiAl lUf ; &n oiwiiiQg is always \utt, and in or 
uear this the posterior ewl ol the maggot lies. Vfiutu inAtiue it drops njut. buxrowB iatq the gtouud and bet»mes 
a pupn. 

Experlmeixtiag with iiumature larrffi, Smith found the £ie9 to appear on the sixteenth 
and seventeenth days. 

Id, the humnn liL-ing the uppearaTiou of the lesioa producud by the larva ia that of a mised, redduh patch ; 
oil a clciiu wrtfthcd skin it Icxjlts socautb mg- like an Qrtit;ariiiil wLeitl. At aomc piirt of Ihia swelling will be seen B 
tiny ojMJiiiiig, qi a nioi^t lipot, p«rhn.ps a blagkisli ninck, auixirdiug tu liow niutth, U miu, of the larvn, in prcsuDting 
at the opcoii^, aad ta the stage of growth. In mmn aui&i, whurt,' tbu uidu bas aot beea waelied, pus maj 
have exuded and scabbed nronud the ofificc, w that the iippearauc« ia that of a broken boil. Thcro ia intense 
itching iu aad arouud the spot. Strang prusnuro towarda the opening forces the larva out easily enough, so 
that in adults fitmiiiar with the Ay the larva docH not get a chance to grow yeiy big, imlew It happens to k^ ^a a- 
jpATt where the sufferer uannot see what is wrong. In neglected cbildrun and helpless pcuple the fan'a in able to 
grow to it* fnll aiae. In such (3isc:§ there ia usually auppiiratiou in the cavity, and it is common, on ejecting The 
intruder, to seo a bleb of putt f^kUow it out, I^v serious n^ulia am kuown to eiuue, but an HV(^uu^ in pravided tor 
the entry ot germs. 

"Tumbn" have bean found in raeu, dogs, moulieya, rata and imported guinea pigs. 

In Europeans, who arts not commonly attacked, tho scrotum is a usual site, in negro 
natives the head, but no part of the. body is exempt. Babies are often affected. The 
ordinary and commonest mode of infection is imdoubtcdly from the ground. 

Bleukinaop' also has aome uotes on this diseasB as it occurs in Sierra Leiouq. He 
muatioQs that multiple infecbiou ia common, aud that in Europeans the upper parts of 
the thigh and the buttook aro favourite situs for the larvje. This favours tho view that 
they are often aoq^uired at the liitrine* Ho describes the lesions as resembliug fuiunculi 
and being at times extromely painful. Examination ol the central area ot tine inflammatory 
zone reveals tha presence of soino black matter, the exorsment of the larva immediately 
beneath the skin aurroundiag the minute breathing aperture. On pressure over this spot 
intense pain results. In ordinaiy cases the pain is paroxysmal. Irritation may lead to 
abscesa formation. Blenkinsop gives the following as serving to differentiate the lesioua 
from boils:— 

(1} The presence of the black excrement ; (3) tbe pain caoaed by gcntlo and cgntinaom praeHUrc ob tho 
breathing aperture; (3) the paroxysmn! chnracter of the pain, which is gooernUy iinaocompitnied by IJirobbing. 
Am Kghrdu iruatiULint, the htrva i^a ueiiaLly be i^iully remcived entire with the point of a aurgiual needle, and the 
izmill wound ehouid then be washed out and dreMCd aDtiMptically. If BUppiuation ban oceurred, free inciaiou id 
decenary. 

Blentinsop notes that a plaster of aoap and sugar caused tha larvEB to appear at the 
surface in less than twelve hours, and considers that this result was probably due to 
blocking of the breathing aperture with the plaster. 

Lelean' has an interesting aHiole on MyiasiSj and wo quote here bis notes on 
treatment : — 

In ■ ffUMtno warm the larva of a " mosquito- Ulca " fly found iu QuatemaLa, tbe oatives (1) oi;eludc the orifloe 
of the canity in which the larva U contained by a piece ol etninp paper ; the air-breathing parasite, l>eing thna 
aaphyxiated, can be expre-wed ; (3) covoi the nperture with a tobacco-leaf, the aicotiae poisouing the grub. 

Dr. Folkcr uses a hypodermie of chloroform which so paralyBOs the larvB that he has by this meani expre«aed 
as many as fourteen in Ic^ than two miaates, a velocity which commands respect. The Deriujitabia norialu 
(«crew-worTQ) ie killed in the- frontal siflus hy carbolic iojectioas Cif 2 per ecut. solutiou- 

Ln the naditoiy meatus the larve oft«n cause ao tauoh tenderuo!^^ aa to make mcchnntcal tixtractios impoanble. 
A little eaEoinel blown into the meatus \& said bo cnu^ their doatb .tud spoutancouB cxtrnsioti. 

Lie ntenant -Colonel J. Smith, writing of iDidian expertenre, found nu^gots ingested iu mangoes moat difflcult 
to dislodge, n fa>rt not to be wondered at whoa they survived live minntea' inunerttioQ in pure carbolic acid. One 
patient p3«»ed from fifty to a hundred Inrvie daily for twelve months, and intensely feared their eating through 
the intettine. One case vi^n cnrud by encmnta terebinthiuffi ; another wi on butca frondoiH, and in a tbiid— 
paiaeitidde>t hariog no effect — ecybala were produced by opium, Attd the embedded ma^ota came awaj bj 
SQljscqacnt lue of purgativeB and ouemata. 

Finally, to hats Jofoated by dipt«ra, if cones of dried pyietbrum powder be burnt, the flies fall etape&ed to 
tb-e floor, whence they can be collected aud burnt. 



' AuBten, E. E. (Jiinuarj, 1908), "The Tnmbu Fly I^Cardyl<itiiii anthrupiipiuiifa, anlnbcTg)^" JouTnai of tiu 
Sof/at Army Medical C»yps. 

• IjQhna, P. S. (January aoth, 1904), " Not*B on MyiiV§is." SrUith Undieal Journal, Vol. I. 
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Oommenting on these QOtea, Younge^ reoomtnends the foUovring method for getting Mfia 
rid of 9ubcutaneoU8 larvta : — emttinu 

Tbc tip ot no. wKlinaxy prgbe is lightly stiiunrud with vawlinc and proved on to a little calomel bo as to take 
Qp iiliout 1 graia of the drui;. It in thi;n pn^rrf^l into Ibe cftvity contniiiiiig the liirvre nnd peutlj- moved Touud it. 
The c&Iumol kilL* the liLme m a few iniii.ut<;H. Thi^j cau thcu. bL' remoTud bj geutle yrcaioro, or, better still, by 
Hyno^o^ the cavity which uoutHioa tbcni with a little warm baracic lotion. 

The other druga, »ach as tiupautiue, which haro bcou rcconiiacnded for dosfcroying mflggotiJ, iiro unccrtaia, 
irrit»tiug and rery painful. On the other h^ad, calomel ncta mpldly, with vertainty, pud without •^miKiug tba 
slight<a8t piiiD or discomfort. It also wems to destroy or nentraliae tibB excretory produiCts uf tiio larvte, which uru 
gften Hafficiently irntatiog to CMcite considerable locatl ialhunmatioi:! Add high (ever. 

Oalmnol i» aLw fatnl to most of tbc tower forme vtt life, ftud I bays uaed it Hucccsafultf to gut rid ol a luvch 
which had occidcntly entered the an«al foaea. 

Blaukmeyer^* has described a case of infection with the larvie of Anthomijia 
camiliciU^trix. The symptoms consisted of abdominal pain and distcneioa, with bloody 
di&rrhcca, followed by cooatiptitioa. TroatmeDt of many kind-a waa tried, but aft&r the 
patient bad eaten ruw pumpkin eeuds on an empty stomach for three day&, a Baling purge 
was given, whon from 1000 to 1000 larvx wart: 6s.pollod id a bulky stool. A few continued 
to ooiHB away for several weeks. 

It uiSBd bo be beliovfid that Hi/potlerraa bovie was able to piarce bhu »kin with itB 
ovipositor aud deposit its egga diroctly in the suboutanoOUs tissU» whore they Uudecwent 
development. Joet,^* however, has recently proved that — 

TLii egg in fixed by thts 9y on tlie hair of the host, ivod U iutrwluccd into blm mouth by litikiiig, probitbly still 
uahatuhod. The yoiuig Inrvic are oiily to be found in the luwor part of the cBiJOphagus and coaiflii'iieeBiciit of tlie 
atomncli. TheniK they mulrc their way into the ftiibmncosft of the cBsophagiu and travel under the plcnm or 
pcritoncmn tn tlic sides of the vert.cl>ral column, j;eactally by way of the mediastinuni iind pillutx of Llie 
djupbingm, and the c-ipKnlo &f the Mdnwye, siod follow the ooawU and n«rvg« throogb th« iiit«r-vort«ljrft] not<:he8. 
where they may be found from Deosmber to March, if^rom thcnoe they poHs out into the lu.tar-in.iuuulFir plnu&s of 
the donal region, and ao fcikch the sltid, from whi^b Hituatioa tbiey {^capc After about a month, being in the 
meantime enclosed in a cajMulc formed by the hoot. The Inrra undof goes two ccdyseft, beoomoa a pupa, and tll4s 
finally giv{M exit to thf imago. 

The Sorgents* have brought to light a form of human myiasis oocurriiig in Algi^ria 
amongst Kabyl uhi^pherds, It is due to (Esims ocix, a sheep paraaitt', called locally 
Thim'ni, aa is also the disoase it produces. It deposits ita ova while in flight without 
aettiing, upon the eyes, the noBtrils or the Hps of shepherds, espooially thoso who havo 
eaten ol tha fresh sheep or goats' oheeso. The condition is also found in dogs fed on 
cheese. 

Irritation and inflammation is produced at the Bite of deposition, great pain 11 the 
noso be attacked, together with frontal headaoho and nasal discharge. In the ease of the 
lips, the inflammation may spread to the throat. Tobacco is tho best cure, used as snuif 
or smoke for the nasal conditioa, or as an infusioQ in the form of a gargle for the throat. 

Bhattook' r>ecords a case of jntestinal myiasis due to tho larvEQ of Erisialie tenax. 
This is a dipterous fly which produooa larvES aa large as tadpoles and furniahod 
with a respiratory proboscis,, hence the name "rat-tailed larvBB." A similar kiad of fly, 
Selophilue triaittatue. is described in our Second Report, bub there is no record of its 
producing myiasis. 

Onyalai. This is a disease of Portuguese Weat Africaj which has been deBoribed in 
two papers by Massey'' '' and one by Wellman.^ As it ib quite possible that it exists in the 



» Yottflg*, a. H- CFobruary 13th, 1904), " The Twatmont of Myiasis." Briluih Medical Jourttat. Vol. I. 

* Blankmeyer, 3. C. (Hay 4th, 1907}. JiMroal Atavriean MedUai jistociation, 

* J "*^- H . £1907), "Thic Developmeat of the lame of Hypndennn bovia," dc fleer, ZtU. J&r WtM. ZtoL 
Bd. T.TfXT fVI Quoted in Jour-nal of Trupiciil Htdieint and JlfUfieM, November 16th, 1907, Vol. X. 

* Serg«nt, E., and Sergent, E. (May Sfith, 1907^, "La Thim' ni, myioso humaino d'Al(^no, cansi^e par 
iSitrut ovit^" L. Jnn, 'lir fluMut. PiuUar. Vol. XSI., No. 5. 

* Sbattock. G, S. [Mnrch SJith, 1908), Ijarvte of Srutatia Ttnax paasod by the Bowel. Report of Meeting of 
Roj. Soc. of Mod. Path. Sec. to«ccf. Vol. 1. 

" Maaray, A. Y. (September Int. 1904), " Onyalai, a Diause of Central Airica." Journal <^ Tropieal Mfdioim 
nrid Hggietit, Vol. VII. 

* Maasey, A. Y. (April lat, IWJ), "Onyahvi, a Difieaee of Centml Africa." Jmivnai oj Tropical Medifinv 
and HygitMf Vol. X, 

* WePmaq, F. C {April 15th, 1909), " A Fnt&l Cow of QnynLd, with Bcmarkn on the HtKtoiy, Obe." Jimnuil 
of TropUat Moiictne and Hyifime, Vol. XI. 

* Article not <30iisulted in the ori^imt). 
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l«i— more tropical aad bnmjd regions of the Sudan, sacb 09 the Bahr-Bl-Ghoztil ProTiaoe, 
tiauMi it IB perhaps well to direct attonCiun to it, tbe taoto so that Feldinan has eeon a soaiewhat 
similar disease in East Africa oaU^d " Edjuo/' and Mcnse, on the Congo,, mot with a 
conditiou exhibiting 8omc at the Bymptooifi of "Onyalai" aod termed " Kafindo " by the 
UDyamvrozt pccipl@. 

ThQ etiology is quite obaoure. Welbnan aeems to have proved tbat it has iiothiog 
to do with [aalaria, trypaDosoiuiasis. SchuDleio's disease, Hunooh's purpuTck, Purpura 
htBtnorrbagica, aQcideiital or intE'Dtional poisoDing or snake bitu, tbougii it may resemble 
tbo effects produced by tbe bite of tho puff-adder {Olotho arietam, Gray). 

WoUiiaan, indoed, considers the disease to be a speciho Entity, an aoute LaXectious 
disease, the o&uae of which is as yet undstormiEied. 

Th(j accouiit given of tho oUnloal foatares is here reproduced : — 

MoHt of my comm were Attached naddouly, Lnmitudu xod a MOrt oC dnzud appoAnuiw wna gencnlljr u&tlced. 
In MimC coaeu UlC parotid gUucU wck tender to tho tooch. The Cjca ftppoaful heavy uod Mmetimes reddeaecL 
[q aii»t itutMOOH tbo tongue wu swoUca Aud pHiaful. A slight tcmpcratare was noti.-d iu a,bQi(C n tbird of the 
GMQt. I imro lud patiuata complsiu of antabmia aud of paLa ia YAriooE part« of the body. One aua who had 
bloody duuTluBA saH&nA mncb tram ooUclnr pains. The appetite is usnalij poor. Tbe bailie tony Appear in the 
inoDtn, pbJiryux, (ssophmgiu, atiNiuKh and IxiwoL). Vomitit^ of bluod is not rare. The ttJcic aiso ii^u&EIj shgitg 
lotioaa. The Kooi to- urinary V]rst«m waa nffooted ia tUiw qI my cases. Hematurut was a proraiaeot svmptom ia 
•11 of tlioR. Wjiru ttiio [irornw ocean ia tho enuiial carity varintia symptoms of prufoiiDd u^utral di^iirbance &re 
«ot Hp. Tlirco rAwM Hi CLia kind hAVC mtdo to iDj atuutioa. One of these «&« a young woman in rude hiialttt. 
Hlw wiu laiiifliing mid plnyitiij no LUu cvuung of her attack. Suddenly ehe -oomplainod u( being tired, smd in an 
hour ur ho bulls Bpnuand iii hior mouth, She steadily grow more depraawd, and died about cigbt o'clock the next 
mriniin^, writ!) all tha ayniptflmfl uf cerebral bsmorrhogc, i.t. low of ooncdotiaMMa, inactirc, dilated pupi]», »]ow, 
iii'iity, Dlcrtiiriiua hruathiug, cLc. Tbo pul^: wna very alow and incrUiAd in tension. Another fatat cane in the taou 
hmiii— . n siruiig yyuc^ buu> being the vii^tim, prcwtilwl almovt «tactly ihe name symptoms, A third btul chb 
jduiwfd no vebiolBA, either in tho moiitli or Iu the skin. The &oei and ariae likoirlac oontaiosl oo blood. Another 
owe whlub I hare aUo referred to tbb disMH ]Llt(;wi-«<( ahowad no reddu, but died trooi the effect of wh,it. I 
belioTe to be the same proocM in the liver, splcion and paucrca*. (Th««e East two raucs were ibown micro^cppii^ally 
not to bo peruiuioui inamrla.] The supcrlicial bnlln, wboa proKnt, nrc char»'.'tt.Tl:;tii:. They mage from the ate 
nt a gpLlt ym to wcvcml trn^hcM in diameter. The lar^r oucm ara inrUB:alaT in OTitliae^ nod are oftoQ umbilicat^d. 
Tbuy arc duup, aud iuvutvi: the coriiim or eubmucous atrui^tiiru There «jcm« to tako pl&ce an cxteoairc histolyaia, 
only the llhrom olcmoiit* persisting. Those appear as tratwcijhe, tho int4jr»ti(.ii!S of which arc Bllod with partially 
uonffiilatcd and othcrviM altcrod lilivid wbirti shows diirk iiodiir the skia <a mucous membnuia Thi' rod 
(ToniTDu^kui, howDv<:r, ar; not all di«intcgrat<!d, a.od may b« toiia under iho miuroKiropc ia tbe ooziug^ fmiQ the 
blttlM, aud abu iu the iWjm>. uriuc. salivii, etL*., luwording' to tbu atuatioii of the Iceioo^. In ouu or two caesA the 
hnlta wore Yory «inall, and not numcTouB, and bad the patienti Dot dirooted attentiou lo thccn woold probably 
bKTe been ovcrloukod. 

Thii< Congo disoaB^G described by Mensa' ia oharaoterised by depression, malaise, 
headaoha, reddened oonjimotivaB, numbness, swelliag of the tongue, loss of appetite and 
OQcaiiional bloody diarrhtsa, dyspncBa, cardiac dlaturbances, eto., all of which have been 
noted in " Oayalai," BuU», however, were not observed. 

Tho progfioaifl of " Onyalai " ia still aa unknown quantity. Tho oialignanoy of the 
diueaso appoare to vary greatly. Natives oftsn rogard it as very fatal. No treatment seeniB 
of luucb utjc, except possibly arsenic in large doses. 

Information ia desired regarding the possible ooottrrenoe of this interesting oondition 

within the oonfines of the Sudan. 

Oriental Sore. So far as one cao find out, Ebis oonditton does not exist in the 
Sudan, Colonel Hunter, F.M.O., telle me he has never seen it. At the g^nje tinit;, it is one 
of much iote^reat, and aa it is associated with the presence of parariitc^s identical with 
the Leishnaan-Donovan body, and as kala-azar ooours in this country, it ia necessary to 
consider reoent work upon it. 

In a reoent important diBGUBsion on the subject, Manson^ points out that the disedse has 
tho peculiarity of being pi-oteclivi_' agnitiBt ittielf. He also alludes to the difhciilty in stating 
thtt duration of tht; incubation period, wbich ia aoinetiiiioa short, but frcquc^ntly runs into 
months. Niiarly always an exposed part of tho body is affected, and Manson suggests that 
tbe disease is inserted by acme aniinal which attacks these parts. The bug, Bea and similar 
iiisuuts are thurefore excluded. The; mosquito and vftfious flies would, however, probably be 
offuutivu ciLrrjors. The diaurtso is inooulable, but inooulattoD experiments may fail possibly 
because the parasitt-s have disappeared from the sore or are in an unhealthy condition or 
have undergone involution, 

' Moo-w, C. (190B1, Haudhuch der Tropenkraakhoiteo, p. 7S9, Vol. ni. 

» Mfcn«on, 81r P. (Deoainlwr 2tid, ID07J, " Dcmonrtration ot Oricutil Soro and it« Parasite." Jrfumat 1^ 
Trajiical Afnlicint 'tiai Hy<jUne, Vol. X. 
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He speaks to the raarphologioal identity of ttie parasite of Oriental soco and that of OrientaJ 



kalft-azur, and, in order to see if they were spociiically iidentioal, he attempted to moculala a 
kala-azar p^itieDt from a oasi^ of Orieotal aore. Unfortunately both the ttist iDooiil.ition and 
the contmls failed. Manson believes Oriental sore to bo a blood disease, and that if it be 
cured in one pkcu it will brflak out in another. If, howGvfir, tht! disease is obtained in the 
iDvoIutiou stage,, pressure and looal application may b»st&ti the cure. Low thought 
the disease might bo due to a spirochte^ta, while Duncan mentiormd a case Bucct^safuUy treated 
by th'Q appticatioo of a disc of lead the sauie size as thu sore, Saatbou mentioned the 
Liability to recurrence and the outbreak of successive crops of a peculiar eruption after 
the appearance of the firat gore, He also alluded to the fitct that the disease, wliieh was one 
of tonus, oDGUrred in dogs, and that in their sores the obaracteristic parasite exiatud. 
Hartigan mentioned that many of the Jews in Hong Kong suffpred from the disease in 
unexposed parts, a fact which Manson explained, as far as the Jews in Baglidad went, 
by infection during childhood which was the time of life whm the body was not generally 
covered in hot climates. 

Fremantle regarded the condition as a local infection, not as a general disease. Manson, 
in reply, stated that as Duncan had applifd the lead compreas after five months' ineffective 
tr&atini.-tit a cure might be expnoted as the disease was exhausted and Lucliued to bcbl 
spontaneously. 

Cox' ha9 a good paper on the Baghdad boil which is a disease of cities or rather of 
atrsfjta whioh are not properly laid and 3cav.enged. The only method of prevention is to 
disinfect or cauterize thoroughly any cut, wound, abrasion or mosquito bite immediately 
on it3 occurrence. He describes the minute papule increasing in size and finally becoming 
the ulcer of which there are two types, the maW And female, so-called : — 

(1) Thu lualc ul<:er Is oliloug in atmpe. Like n dnte aeed, hcucc the nAme ot " date-miirk," with, na imigiillAr, 
undermuied ed^e aad ittdaratcd miirgin.: it is tender on pnaHure, with A dry nad^un aurfcuc^c-, and it iw -estremiily 
iiidulcnt ill cbamt-ttir. The ulcer (iitber ri:DiHiii!» Atfitionnry in Kize or it gradually unliiTga^, •Kiinetimes uttniuiag a 
4iaiuuU!r of two inchoj: an u rale, tbo stzc varies fram tint oi a. hazel-nut to an inch io the widtir diiiinetur. On 
reiushiujT iti pcrranncnl size, the 9ore rctnim ita chftmcterLstie Appearannw and aoon focnn a dry iJiintuiAT acsb, 
wbicb iucruisfi iu sw: iu sncccHaire la-yew, until it beoouics a tiodala.r trust, when it drops off, W-aving tho raw 
siirEmMi "f the ulwr harv, nad tlien tbu scabbing starte nircsli. 

{2] The chiiTActeristits of the canle ulcer Apply aW to the fenmle ulc<;r. And tbo Qoiy diAcrguiT^ in that tbe 
latter, ioatt^ of forming: a dry iH»b, ut furcvur (Usuhni^og a pnlu yulluw, wnter; fan, whJL'b nddn to the diitCruvt 
of the pntient, Botb kinda leave a pe.rmnnt<Qt scar. 

For treatment in the late stages he recommends strong sulphur ointment (20 per cent.) 
applied on reain plaster with a layer of wool on the top to graduate thi:; pressure of the 
bandage : this is applied daily for foUi* or five days Until tlie surface of the ulcer looks clean. 
Then Unguentum Pioia is applied mitil granulations appear. Thase aro toucli>.-d with blue 
stone and an ordiuary dressing of bono ointment ia appUud, Healing ooours: in from one to 
aix weeks. Arsenic iu medium doses helps the cure. 

DoDOV&n' suggests that the itch insect, Sarcopkn fcuhivi, may be a vector, as he notioed 
several sufferers from Oriental sore covered with itch. 

The parasite was first seen by CunninghaLn. but was rediscovered and described by 
Wright, who named it Ilela^soma impirum. His doscription, method of staining and account 
oE its histology will be found in quotations given in the Indian Medinal Gazette al August, 1904, 
and the Jivi-mai f>f Trripiral Medicine, May Kjtb, 1904. 

Billet"* fjund, a case originating at lamailia and presenting Wright's parasite, He 
suggests that Anfiphnlen ehaudoyei may be the carrier, owing to its dJDtributiou, especially in 
Algeria where " Biskra boil " occurs. 

A recent paper by Marainowsby* gives a very full bibliography and ontei-s more minutely 
into the question of treatment than is naually the case. He raentionsi various caustics and 
astringents which can be employad followed by dusting powders and finally by sublimate 
wash, but, cousidering that the bealed sore leaves a permanent scar, he is all in favour of 
operation under cocaine aussthMiia. In those oases where bbie is not feasible be thoroughly 

' Cos, W. H. (PehruAry. 1904), "The Bftarbdud Boil." I'uiian Hfli'.nl Qaznte, Vol. XSXIK. 
« DonoTan, C. (Maruh, 1904), " Dalhi Boil," hidinn MfiUcaf GiiwtU, Vol. XXXIX. 

• Billot, A, 0. R. Soe. Biol., t. LX., p. 1149. 

* MDrzinnwsbv, E. J. (Dooenjbvr ^tb, 1907), " Die Oriaqt-benlea und ibre Aetiologie." Zrit./iir ffi/g. und 
InffH., Bd, LVIIL. No, 2. 

* Article not coiuulted in the uri^iaal. 
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rienUl oleaoa the sore and uses 10 per cent, ferropyrin solution to atop the bleediug. Thereafter 

the aore is well moifitened with 50 por cent, solution of bimuriate o( quinine and ooUo^ioo 
tinued dreasiag applied. Ths aaniQ prooedure ia repeated daily until complete cure resultB ; at the 
aamt time, it is sometimes advisable to inject quinine iato the periphery of the sore. By 
this treatment a complete cure usually resultB in from 7 to 11 days. 

He also cites the recent work of Schulgin, who advocates freezing of the sore with ether. 
This procedure, tried in 3O0 cases, yielded very good results. 

Two French papei-s may be cited, though they are mainly of a confirmatory nature, 
as regards the diacovery of Wright's parasite. 

Mesnil, Nieolle and Reinlinger' desoribe it as discovered in Aleppo button, and Nattan, 
Larrier and Bussi&i'e- record its discovery in ten cases of Oriental sore at a place oti the 
Persian Gulf, These last two obaervers examined the blood of their oases, but failed to find 
the parasite in the peripheral circulation. 

Parasites. Under this comprehensiye title one proposes to deal merely with 
general papers' on metazoan parasites and such articles as have for their subject the 
consideratiou of new or little-known African forms likely to be euoouutered in the Sudan. 
We know very little about the metazoan parasitee existing in this counti-y, and yet, being 
BO near Bgypt and in such close oommunioation with that " land of worms," as Et may 
almost be called, there must be many speoies, while in the southern regions rare or 
unknown forms are certain to exist. It is a branch of study which would well repay 
attention, but for its proper elucidation a trained belrainthologist ia a necessity. It may 
yet be possible to arrange that such an observer should have the use of the Floating 
Laboratoiy and devote hia time to the human and animal Entozoa of the 8udan. If so, 
much valuable information may be expi^cted. At the same time Dr. Leiper's paper On 
the material collected by Dr. Wenyon. adds very considerably to our knowledge. 

That the importanoe of the subject is now fully recognised i^ shown by a paper of 
Sambon^ on the part played by metazoan parasites in tropical pathologj'. 

Dealing fiiat with recently -discovered entozoa, he alludea to Necator americanus, and 
then mentions the new atroagyloid of man, Triodimiuphortig dtminulue, of American origin, 
and possibly a cause of tropical anasmia. (EBi^hagonkminm brfimpti is &u.ot\uiT Scleroaianm, 
found by Bmmpt in the form of six immature females, in cyat-Uke nodules in the walU 
of the cffioum and colon of a negro in West Africa. 

Hia remarks as regards the Schistoaomidie have already been partly recorded (sea 
" Bilharziosia," page 17), bat in this paper ho mentions the finding by Christophers and 
Stephens of Bchiatosoramn eggs in the urine of a Madras native suffering from hiematuria. 
These cgga differ from those of S. hasmatobutiji by their greater length and peculiar 
spindle-like shape. 

Speaking of Loose's work, he mentions the removal of Opislnrchif nn^imi, the Aaiatio 
liver fiuke from the genus Opistorchis to the new genus Clonorch-is, and recalls the fact 
that under the old term two separate speoies had been ooufouuded. There is, then, a 
large form (0. ffinffmis) usually present in small numbers and oomparatlvely haimleaa.aod 
a smaller one (0, (inde-micus) always occurring in large numbers, and diatmotly harmful. 
Both are found in China and Japan, and though their structural differences are very 
alight, LfOoss is convinced that he is correct in separating them, and in support of hia 
contention cites two other trematodes, Opigto-rckig feltHeiis and Opigtarchis geininui, vhioh 
must likewise be recognised as separate species, though not presenting the slightest 
difference in their structural organisation. O. feiinsus ia & European species, inhabiting 
the liver of certain beasts of prey, especially cats^ and occasionally man. It has never 
been found in Egypt, neither in man nor in canine or feline animals, both wild and 
domestic, though purposely looked for. 0. geminns is a common parasite in Egypt, It 
inhabits the liver of certain birds, amongst them the common Egyptian kite (Milvtit 
Kgifptiui'). which never leaves the country, and must perforce aoqulie the parasite in it. 
It is quite reasonable, therefore^ to infer that the Avian (^Btorchis indigenous in Egypt, 

■ Meanil, F., Nicolle, U., and Remlioger, M. {Janufirf S2nil, 1908), " Recbercbe dn pratoz&ire de Wright 
duis 16 cas de boatoo ci'Ali^p." £uU. Soc. Path. Sx«t., Vul. I., Ku. 1. 
• Loc.eit. 

' Sumboo, L. fJnnaBi? iSth, ld03)> *' Tlie Port pkyiid. by HotascNUi Fuuitee la Tropical Pntbo'logy." 
Jtnifjtnl of Ti'fipiiaJ JWa!te\iui aitd ffjiffifri', Vol, XI, 
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could not be the same apecioB affeoting marnmala and man in Europe, notwHha tanking Parasites— 
the total abnenoB of atruotural differences. Loosa'a recognition of the two gpeoiea, C. sinmeie eoAtim 
an3 O. efulemictLB, had already been disputed, but he (Dr. Sauibon) waa inclmed to accept 
Looss's detdrm illations, which he ooosidered were founded on sound biological grouuda. 

Amphittomttm. watsoni, a new trematode of man, found in the jejunum of a negro in 
German West Africa, and now nasigned to tho gcnuq OladorohCa , is notioed, as are several new 
TeBnift — notably T. africana found iu German Eaat Africa. Sambon alao mentions his 
description of Sparganuin. baxteri from the same region, where it was found in the thigh of a 
native, and alludes to two new human lArt^untuUd^, L. «et-ra(a and Poroc&phalug anniUalue. 
Ho beliovoa that five specimens of cylindrical Hngaatulid from the liver of African natives 
were really nymphal forms of P. urmiUatun, which IS a parasite of the Wust African python. 
P. armilla-tiig has never more than 2'2 ringa, while P. moiiiliformiii has from 28 to 30. 
He mentions various aniraah, including Ugandese monVeys, in which thtse nyinphal 
forms have beeu found. The adult form occurs in African pythoas and in the nose-boi-ned 
viper, and hence ita distribution should be coterminous with that of thase ophidia, an area 
corresponding with that of the chiinpauzec. This being bo, it possibly occurs in a poitioa 
of the Bahr-El-Ghazal Province of the Anglo- Egyptian Sudan. 

Saiiil>oti then proceeds to discuss bionomics and pathogeny, and a portion of this part of 
the paper may well be quoted : — 

With regard to A. innti/rieoides, the common Inmbriooid vorm of man, the gcnenil belief wiv< that it rcnclicd 
the iiDiill iQtiistiiics directly tliroiigh the stotnftcli, und, iaduud, immntiiru forma of thin paiuaite bud heea passed 
by ntna, But tie would puiac out tliitt tUe Icvrva o( A. ImnMeivUi, likti tha liirvm ut tbi; ftbo^'e-mentioDtjd epecieo, 
vnu Also prorided with n porfomting louth whi'Ch miiat obrvuusly nervti the eataa piirposo, nnd that although wc 
now believmS tlmt the development of this p^rMitC occurred entirely withiu th« oue host, very egtupctcut 
obserrerg, such oa Xfeuckart, Brown and Vod Liuittow, hnd Hug^tft^ that tUi; litn'al gtngo might be spent in ntt 
tBtcrraediflry hoat. 

Thti OimtJuitoinytfv wera again ai^caatodfM, the adult fornvi of whicb occurred in tht; atomach of vertebrates. 
Iu au enrlier drVt; lop mental stnge they Wert- uMiinlty found iu cysts beneath the moccwiH. One spccica, 
Ontii/uialuMitiri tiitiiifnMr; hiid \jeaa ioaad by Deuuteer in rnnii iq rgufid^d agdulvij baawLtti the Btcin. 

Ill the cnie of Trichinj'CIa ijnrfiHn, the Adult furnis sevmud liliQWUK! to eiitur the lutuea of ttu nmiM 
intenttQCfl for the isole purpose of fertili«itioii ; the males usu.illy dit-d srUortly aft«r topulfitioH, The whole period 
of grgwth wns spent in » diflereat piut of tht! body, Quniely, in tliv tounective tiBBUe between the tibivs of 
the striated inu«cle». The larvie, uitriided by the lemnla norniH iut^ the interior of Lioberkuha's glaudti, were 
carried into the eirculsting hlood througb the obyte seastla aud thu« renched the muacuUtmrc. 

Mnny ncmntodes ent-ered their hoHt in the egg ur isarly larrfil stage, and nlthough they invuriiihly cbsngied 
their anatomica-l habitnt iu the wuree of development, yet they did nut leave their hoflt, but complettd within its 
body tbeir entire life-cycle. "Their ovn never developed by Iboir Hide within the tuinm biM,, bat must ue<.'esa!iril;r 
reiKih H ffiMh ho«t aftet a ahortor or longer period in the outer world. T. itpiraiix eiift-red the intestine of a ffush 
boat at the end of the larTnl period ; i(« young did not leave this hoH, but they iui|rmtt'd from th* intesliiie to 
the moscQlflturo, aod tber« devt^loped until they rvAchud a certain ntn^u of gruwth beyond whJ^h they could not go 
onlesa their host were dcv<iured by soms other snitahle aniinftl. TJins, although nil atagcs occurred wi^biu the ssimo 
hovt, the lifc-hiatory of the iadiridiuil panuite was. diiitributcd bctwouo. two hosts, which might belong to the enino 
flpecies (nita fttgutj) or to difl«reot genera [rat* iwid swine). la other eases, im in the miijority of eeatode inrecttutui, 
they found the larrsl or somatic 9tai;c in one host, the ndult or iDite^ftinat stng^ in another bij^t, usuully belougiug 
ta widely iundered xoolof[i«ai groups. It was evident, therefore, that tho lile-history of ench Apeciea of pnra&itc, 
whi'ther <4poat eotirely in one hofit or distributed between two or morv hosts, eondrted of a liurval, souiatio st«gv, 
alternatioe with tin adult An^c locatiMl cither within the intestine.'^ or in other pnrt(4 [bik* ducta, Uronuhial tubes, 
traehnia, aitsftl foiSHj leading to the eittrior. OecnsiuDnlly the adult form inhabited tho subcutis ; in flueh cases, u 
in Zinic»iiKti.lus niediixenaU, it perforated the .^kia »t the tiine of pturturition. Uofortuaately, little or nothing waa 
known with re^rd to the iarviij stagos of mosl ea&jsoa. 

Time would not nllow htm to give more exfimplca, or dodcribo more fully the lifc-hiatory oi the pacasitea he 
had mentio-nied, but ht bt>ijod he had siid t-uoTigti to prove that an accurate and tninute knowledge of the life- 
history of each species was. iiidispoa>*able to fully undiiwtand ita pathogeny. Before aecepttng the theories of the 
chemi^, who pguoded wormt. in a mortar, he would like to hoar the hiologist. He buliev&d that the uiigratioDs 
of the Larral ursu had not been t&ken ^^nfficioatly into acoonnt, Triehinoaia was one of the few diseageit iu wbieh 
the gyUptOiai bMl hbati correctEy aiieribed to the agency of the larval formit. ffow we §houl!d prohobly have to 
ehftoge our views with le^rd to the pathogeny vf aiJcyJon-tomiasi?. The aaictnic conditioHB of penons harlciuriug 
Agriiiihith'MU'ii liiuxUmaU >coald not he entirely aHeribod to the direet alMtmctioa of blood, since it bad beeu 
prsctiraUy dcinonatmted that the pftfii^ite wa? not n true blood-su<^ker. The fttiBsmia of ankylostomiaaii, lite that 
of triehintw-is might probiibly find its explanation, partly at least, in the actuitl [ui^TatiifU!! of the liirvje through 
the viscera and through the iKtt;iitiu/il wails. The migratiouj* of tho comparHtively Inrge ling-uatulid nyraphiB at 
the end of their eacysted stage exCmplilied in h strifciiiig manner the- nature of the process be wiabcd to draw 
attention to. WHtiog on the pathogeny of PurBciyhaiiit amiillatus, curtalil aiithorg had expressed tbu opinion 
that this apeciea la probably hanoleat to ita hoata. He doubted whether such BUtbore hod ever Kt down the pen 
to handle Uie satopBy knife, 

Tbe paper is coucLuded by a few notes on the trausmiasioo of seooudary iniections by 
helmiuths. 
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*arasite«— Leiper,* in diacussing tbu- above, expi-essed hia belief that the wanderings of immature 

armliiiiud heLnlnthB through the tisSUos of thair host bo their fiual habitat of sexual uiaturlty or 
developiu'eiitftl arrest might well be the layftijg qf disssrainating pathogenic agents witLin the 
body. As regards (Escphagoeto'nuin brmn^H, he uotud. that an BxteDaive diarrhtea and acouring 
iu many of the lower auimals was produced by species of thia group, and he thought that in 
the Tropi'Qs the oyats and lesiona of the epithelium associated with those worms might 
be overlooked. 

A vei-y suggestivti paper is that by Wafd*' on the influence of parasitism on the host. 
After pointing out that during recent years th^ra has baisii & tendency to exaggerate thei 
unimportance of human parasites, he admits there are some of which it may fairly bo said 
that evao careful study has failed to show any maoner in which they affect the host. 

TliOH Loom (1394-3) ruoordg i>f a distoinc ( Hrisrophycs ) commoaly found in th(> huuiAn nlimeutar^ ouial 

ftmoug EgyptLflu lulmjiircr^, tbJit, nlthouigb pivscnt in wnaidcmbk' cumbcirs, mu^t careful ^rutinj fnila to diselcMe 
any infliienoii which it exerts upon the host. This in traceable Ui the fact thnt it rit?it!icr hurrowB into, nor fadda 
apuQ, the mucouti lining of the eannl, lint oontents it«;lf with taking its food from the partinlly digcxt^d woteatfl 
of tht) iqfjstiue, IiuutQiuch iw the orgnnisra iw very siRall, ttw ii* eridently a negligible tiwU'r in the ccouomjr of 
the hosi ; but even here, ns I rihall show Inter, there in the poMbiht/ that under wmis c^irciira4t!ine«'^ the or^oum 
may beeome a, nienaoe. Again, Filnrki foa, the AtrioiD cje-wo-rtn, Lives for mimy year* in tho coanoctivc tiasue of 
tbo buiuaii body, wauderiug from point to p^int, often not far below tha ^kiu. In thi.' course of its nugratioDn 
it dtHW appnrently nn injury to the hoat. who im iudeed uiicori*;iiiin of it* pruRoone until it happens to eomtf into 
the ^^JliI^ectITt; t.iwue ov^er the surfat* of the cye-ljall. HCi'i: it appcaN to the sense of wig-ht, and from here it bus 
moat EreqiieatLy boen ii^tra!;t^. But jn thiN case, again, there are «welliji^ whieh appear from time to time ua 
tile eurtace of the body, and n'hii.'h arc beli»T«d liy sooie to be due in gau wsy or ather to this parasite. {Sae 
"Calabar .Swcllinga," /mii^c 26J. 

Besting forms, such as bladder worms and young trichiuee, are also indifferent bodies, and 
the guinea worm exerciaes no influQiioe on its host unUl the female appears at the surface. 
As fuctot's deterraloiiig the degree of influence exerted by the parasite uu its host, he cuBntions 
the following : — 

1. -VftfftjifiMfiow.—Uflually the single parasite leaves uo effoot. The multiplioation ia 
of course most serious when it takes place within the boat and leads dUeotly to a multiple 
infection. This is the caao with aojuu Nematodes, but in most metazoan pamsites, including 
all Trematodee, Cestodes anil some Nematodes thia ia not so, the eggr^ having to reach the 
Outetr world, and possibly an intonncdiato hos.t, in ordei' that development may proceed. 
Hei-e t!ie r^al danger lieu in a multiple infection, through tho increase in numbers which snob 
a species often experiences in the intermediate boat, or within a limited area in the outer 
world, BO that by the taking in of a single external object a large number of parasites may 
he introduced. 

2. Si;e. — In a general way the effects of a parasite are relatsd to its mass a» compared 
to that of the host, but from a sijeoial point of view thia is absolutely untrue and the 
secondary effects of an individual species may be out of all proportion to its size. 

3. Site. — This requliea no comments. Contrast muscle fibre aa a site with the brain 
or the eye. 

The effeot» of a parasite On the hosit, Ward classes as (a) meokaittoal, (b) morphological, 
and f«^) physiological. These may, of oom-se, overlap, 

(a) Mfrlianira.1. — "Examples — Occluston of a canal, say by a niasa of round worma 
rolled into a ball. Arterial obstruction due to the young Bolerostomoa in the horse. The 
severe effects produced by SchUioiomum. haiHtfitobimn on the capillaries. 

Pressure effects, especially when the parasite is iu a condition of active growth. There 
ia also the mechanical effect produced by tho movement of parasites, which may irritate and 
itiflaine the tissues. Migrating parasites have been known to cause death. 

AgAin, the abrasion and destruction of surfaces and oells and the opening of abnormal 
communications may result in those secondary infections of a bacterial nature already 
mentioned. For example, Aecurit may penetrate the intestinal wall, and serious or fatal 
peritonitis result. Ward deals with the researohes of Blanchard and Gniart, aaj'ing : — 

Evidently in produrinn ulceration.* of the intestinal miicom, pnm.'iitea fnrilitnte the abtiorptiou of losioM from 
the oaoal and permct the ino<."u!ation of this layer witb pnthogeni<> bat-tcrin from the intestinal contents 
(Blatiehard, 1904), Thoy can thus be the agentB of inooalntion for □nirt'eroiii diAeiucs. Quiart (1905), who 
defends this view moat strongly, believes, that intoettnal paragitea play an important riilla in tbc etiology of diaeasea 

' Leiper, R. fKebmary 1st, 1908), Report of Meeting of the Society of Tropiail MediciQe and Hygicoe. 
Journal o/ Tropical Mtdicine nud Hi/ffitTii', Vol. XI. 

■ Wud, H. B. (JaJy Ist, 19071, "The Influcnw! of Farasitum on the Host." /Vwrnfiwys of yftri^r^da 
Aufiti&tioti far tht yfilvaneenuul of Scmict, Vol. TiVI. 
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of the iatestiDQ nud liver, aucb ns inawits pKj in the etiology of bl^xxl infect iooB. Ha advaa^scs e*ldcDoe to 
support the Tiew froin the rwords of both Lumaa nnd domparafiTe pamaitology. While raco^ising fully tbftt the 
iofectiom are bocterinl, he eiophaaiscs thu aeciwaiCy of some iaocuUlinR agent an, in il sense, tht' most importact 
element, Riace pathogenio bocteriA a.re gtiaemlly presmit in the ftiimetitarj cAQal. Xo OQO ctVQ doubt, he maintaioa, 
Chat Eberth'n bnt^illua ia the m^eat of tTphoid iOTCt, but theru i» reason for regiurding it m Inaociiona it ttto 
intertJnd ia imdAidbgcd. In a popnlfitbo driolcirLg contaminAted iratcr oiU; a few peisoQs to malit/ are infected. 
Aaj iatestiual pundit* i^pabfe of mflictiog a wguud ms.y ijifwt th* h09.t il the bacillua be present. The iofwrtiog 
ik^Dt may be an Aecarid, » b<K]k worru, n Hy lurvu; aioet coiumoDl^ Quiart believes it ta be the whip worm 
(Trjchuri^), which bores into th<! folds of the intatinal mumsa with it* fitleniiatcd ftDterior cod. Thia parMitfl 
Goinrt (1301} cnUn the laaoet of iaocalation, nad denioaatrated iti prosencv ill eleven out of twclvu tyjihoid 
caM!3 ia ouo groap. 

(b) Morphological. — It is difHoult to find any deSaite explanation of the canfi>GS of the 
moi-phologicftl changea which result from the iofluenoe of the parasite on its boat. Ward 
suggests that the stimulation of growth by parasites may be due to a chemical stimulus, and 
that the atimulating substaooe is a poisou, a propositioa which brings ua to 

(c) Physiological. — 1. The question of the absorption o£ nutriment takes first placa in 
this oonaecbion. The parasite r^Qquires a certain amount of food matter to carry on its vital 
processeB, and this is furnished, partially or fully digeated, by the host animal. Some 
intereatriog details foUow, but they cannot be given here. 

3. Important effeots are produced by increase in size of the parasite. Example : 
Interference with function produced by a large hydatid oyat of the liver. 

3. BdAoi nervous action. Thaa, however, is pure hypothesis. 

4. Betardation of development of host organism. Example : Parasitic eastration 
(Giard). 

6. Destruction of tiaaue of host. Example : The feeding of the liver fluke on liver 
tissue and the resulting growth of QonoeotivQ tiaaue. Much depends on the number of 
parasites concerned. 

6, Inhibition of the coagulatlvfl power of th,e blood. Example : Agchylostotniaaig, 

(Loeb and Srnith). 

7, Production of toxic material by the parasite. This may be waste, excretory matter, 
or it may be an actual toxio snbBtance. Thus if an hydatid cyst mpture, serious reaulta may 
enaue from the absorptioa of the toxic material liberated. A strgng argumont in favour of 
this toxic theory is the production of eomnophilia. 

Production of antemia aa by DibothrLocephatus latita. The whole of this paper is well 
worthy of careful study and oan be obtained in the form of a reprint. 

A very similar article is that by Shipley and Feanisicles.i They take up tbB difTerent 
groups of the metazoan parasites, and consider the e:S'ects produced by diETereat ap'Scies 
undof each group. There ia much of interest and numerous references, while special 
attention ia devoted to the question of eosinophilia. 

Weioborg' communicates im important paper on the parts played by helminths and 
their larv» in the tranaport of pathogenic microbes. He believes that ma&t belminthB 
favour the incubation of the intestinal mucosa by microbes, and states that : — 

The method gi iaocuIalioQ diflerH ia diflcreut epev^i-ea al pnnuitos. Thus ccrtaia aemntodcB, such m 
TrichMephahis, Oxtmru, Salirottiuna, t'hyiaioplera, Spiraptera^ whith xm cap&bie ol fining themaelTea on the 
intestinBil wall, inocaUtc directly with the microbes lying on the surbue of their bodies. Others anch as the 
AKitritirf, tboQgb iu(:Apftb1« of fixing thenuolTeti, &ivour infetrtion by aoperScial gnanrlng of 1M<t rnnegaa mombranQ 
RDd by cnuain^ small fod of coogcstioa, which may dijvelop iato aeoatidary centrea of laflamcuEitioQ, and cvou of 
ulceMtioo. Cc^itodea c^n ftlao cansrs Icdiona of the ■naccsa. Although incApableof piening it, their siickt-i^:! give 
rise tc foci ol cwngcstion, which may be LaoculatM with the microbes always to be found on these orgnna. 
A ooosiderable In&itr&tion of phogocytea followS', but under certain circonutaacea their action ma; not suffice 
to pireTent inflammatory procoees, and ctcq olcemtion. 

Not aaly are heluLntha nauiilly covered irith microbea extcrtinlly, but their inteatinAl contents may Incladc 
s most extensiTe microbio Bom, aod thoy tbcrcfofo coDstitnte a serious dai^er to their boats when they remain 
fixed for any length of time to the mni^ns TnembraDe. Lnrvtil forms of these putuitea penetrate the intestinal 
wall ia large mimbe^i, airfyLog microbes with them, and ao set up aabintiooiiii «tippuratioiu, aortitis otid 
gnb-peritoneal indammjitory nodules. 
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Parasites— The daugar is, of ODorsfi, directly proportioQ&l to the number of parasites harboured by 

oMiiinifd the host, but even a single worm may bring about serious and even fatal oonsequenoes. 
A case where a single trichocephaLus set up a fatal aepcictemia from coii bamlU ia iustanoed. 

The author tried to set up typhoici fever in two monkeys harbouring large QiimbDi-s of 
trichocephali. Both were fed several timea wi6h pure cultures of typhoid baqilli. and one 
died of typi&a-l typhoid. 

The post mortem showed that in this case the penetration of tha microhea waa favoured, 
not by the trichocepbuli, but by a luaiaa of tuenite which obstructed the duodenum. 

Lastly, he recalls to memory the polypi and adenomatoua formations be has already 
recorded, arising on the points of fixation of helminths and intestinal larvae. 

There are some good illuBtratioiiB showing polypoid aud other ooDditioDs. 

Shipley^ has described the relation of entozoa to the mucous lining of the alimentary 
oanal, and oouoludea that appendioitia might be cauged by Trichocepkalug ti-ichiumji, but the 
general medical opinion as expreased by Mauaou la opposed to such a view. 

Byfereiice may here he made to a couple of general papers which are very useful to 
anyone studying helminthology. One by Ward'^ gives data for the determination of huroau 
enitozoar and although it is already somewhat out of date, the gaps can fairly eusily bo filled. 
The plates illustrating ova are very good. One table gives for each parasite in a lengthy 
list, nil me and organ iiifusted, stage, t'.c. larva or adult, type of parasitism, geographical 
distribntion aud recorded frequency as bmnan parasite in normal habitiit, A second table 
deals with the embi-yoa of human paraaitea, detailing species, form, sixe in microns, surface, 
head, tail, shsath (presenco or absBQce), aud recorded presence or absence in blood, sputum, 
urine and fteoes. 

Tho other paper is by Btilas,* and furnishes an illustrated bay to the cestode 
parasites of man, 

Some work has been done on parasites fouud in animals in the Anglo-Egyptian Sudan, 
notably by Shipley,' while, in the collection made by Professor Werner of Vienna, Klaptocz* 
describes a new oeetode in the guinea fowl. Nnmida piilurh^vcha, which bird seems to he the 
happy bunting ground of any number of blood and other parasites. {See also Dr. Leiper*5 
paper in the Third Beport.) 

A new human intestinal paraaite, PhysalopteTa mt^rdens, has been found in Uganda, and 
is described by Leipeir.'' There is one other species of the sH,me genus which infests man, i.e, 
F. caitrjuisa, but the Uganda wortn is known by its greater size, Physaltjplera mordi^ne 
measuring in the male specimens 29 millioiGtres in length and 2 millimetres iu breadth and 
in the female 40 millimetres and 3 millimetres respectively ;. in the disposition of tiie papilliB 
of the male bursa and the oontrast in the size of the spicules. In the female the situation of 
the vulva and the smallnesa of the egg are aufficient to separate the two speciea. Lastly, in 
the buccal armature an additional pair of teeth and two pairs of papillce were noted. 

Leiper' gives a partial description of a me aclerostome fotind in the large intestine oi a 
Nyasa native, and which proved to be Triodontophorus dxvvinutug. This genus, TTiodimtiyph"TVti, 
was created by Looas in 1901 for certain blood-sucking sclerostomical forms found by him in 
Egyptian equines. The species in question was first described by Railliet and Henry iu 1905. 
The females, which are carefully described by Leiper, occurred along with agchylostomeB, 
the latter being in the small intestine. 

Stephens'' records two new human Geatodes and a new Linguatulid in man. One of the 



' Shjplej, A. E. (March aath, 1908), "The Relation of Entoeoa to the Mucous Liming of the Aliii)etit»ry 
Caiiai.'" Bcpurt of Meeting of Society of Tropicail MedicJQe and Hygiene. Lancet, Vol. I. 

■ WaM, H. B. (1903). " Elata Co)- tho Dfit^tmilUtiaD of HucLan Eatoaoa." Studies from Zool. Lab. Univ., 
Xelimsta, No. 55. 

' Stilea, C. W. [June, 1906), " Illurtfated Key to the Cofttodc Pawaite of Man-" ITyg. Lnb. Bull., Ko, 2ff, 
Wnshingl^on, TJ-B A. 

• Shipley, A. E. (1902), " On a CoUectioa of Parasites from the Sudan." Arth. dt. Pnragir. t. VI., No. 4. 

• Khptocz. B. (1906J, " CiisttkleA am Nmtiidn Ptilorbyuclia." KeU. Siti, d. K, Akad. d, IVinea. Woin. 
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• Sti'phena, J. W. W. (Pijliruiiry 2dth, 190S), "Twa nt^'n- Human CuslodeR And h nuw Lia^uatnlld.** Annaho/ 
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Cestodes. !r«n*a bremneri, is African, having been found in Northern Nigeria. It is figured 
iti part and the ineaijurt^meuts [vre givon. Its great feature is the size of the proglotttds, both 
as regards leugtb and breadth. la the aaiue joiirool will be found an illuBtrated contribution 
to the study of forocephalus moniUformit, by Broden and Kodhain. 

Fleig and LiBbonna'* cite the work of Ghedini, who, in two human caBes of hydatid cyst, 
proved the existence in the serum of specific anti-bodiea, and that of Joest and Gherurdini, 
who obtained nogablve ra^Ults in the ca^Q of the; echinococcUH of anim&lh, Fleig ttrnd Lisboime 
tonrid a specific precipitin (1) in the strum of a child, the subjegt of hydatid cynt of the liver 
{2} in that of anirnala inoculated with hydatid material, i. e. a maceration of the cyst 
membrane. The action taktss place best at a temperature of 40^^ G. to ^S*^ C 

After extirpation of the oyat there ia a rapid disappearanoe of the precipitant power of 
the serum. Heating of the serum to 65'^ C. to 68^ C, does not destroy the anti-body, but the 
reaction is hindered when the temperature of the hydatid fluid has been maintained at 
61" 0. for twenty minutes. 

The liquid can be kept for at least two months and utilised for the serO-diRgnoais of 
individuals suspected of harbouring hydatid cysts. The resultsi obtained so far, both from a 
positive and negative aspect, have been excetleut, and have bean controlled surgically. 

One may conclude with a note' on oil of Slmaron recommended for T. saginata, T. soliutn 
and Blhothr-iosephrthtit lattts, 1 part to 9 parts of castor oil. The oil (children 90 graina, adults 
150 to 180 grains), in capsules, may be given in two doaes, with half an houf interval, by itaelf, 
(oUowed by the castor oil in requisite dose one or two hours later^ after the rectum has been 
washed Out by a, water and glycerin enema. 

Filmaron, it may be added, la an amorphous aoid extracted by Bohm from male fern. 

Paratyphoid Fever. Hewlett^ has a paper on the subject, and mentions that as 
regards the Widal reaction the blood of the paratyphoid patient either doea not agglutinate 
the typhoid bacillus or agglutinates it only in tow dilution, e.g. 1 in 30 to 40, whtle it 
agglutinates the paratyphoid bacilli in far higher dilution, e.g. 1 in lOO or 200, or even 
higher (in one case 1 in 8000). The paper, which deals with bacteriology and symptomatology, 
is useful, but our knowlege has considerably increased ainos it was written. 

Perhaps the best recent article in English ia that by BIrt,'* who states that paratyphoid 
fever ia not a well-defined entity. It ie (he says) impoBainlo to find a diagnostic point by which 
it may be separated from enteric. The complications are seldom serious, and tbo mortality 
seems to be about 3 per cent. There are no definite post tnortem appearances by which 
paratyphoid fever can be recognised. He deals with the A and B varieties of the bacillus, 
and gives a useful table of cultural differences. Paratyphoid A resembles the B. iypfutsus 
more closely than paratyphoid B, but infections due to the former in man are rare. The 
paratyphoiol group ia, however, widely diffu&ed in Nature, being found in the intestinal canal 
of healthy animals, etc. He concludes (1) that paratyphoid infections cannot be distinguished 
clinically from enteric, than which they are less common ; (2) a negative sorum reaction with 
the enteric bacillus or a positive reaction with a paratyphoid bacillus is not sufficient to 
justify a diagnosis of paratyphoid fever ; (3) in every febrile case blood oultures should ba 
made at once (or diagnostic, prognostic and therapeutic purposes. 

Very much the same conclusions are reached by Poggenpohl,* who points out that the 
agglutination reactions cannot be relied upon, and that clinically the recognition of paratyphoid 
affections ia of no importance. He hopes that it may yet he possible to convert B, atU into 
B. typhoKug, B, procedure which, if acoooiplislied, would doubtlsas do much to clear up what 
is at present obscure regarding the precise significance and relations of the variuus 
paratyphoid bacilli. 

Fox"* has a good paper on the subject, albeit perhaps a. little out of date. He says: — 



Parasites — 

timtittitrit 



' Fleig, C, and Lwboano (June 29th, 1907). C. R. Soc. Hiol., t- LXII. 

' " Pilmnron for Tapaworm," Journal o/ Tropical .Vmiieitie aud ffyifiene, 16th Pcbruary, 1908, Vol. Xl, 

^ Hewldtt, R. T. (Junuary, 1904). " Parfttyphoid Pover." Pmetiliontr^ Vol. LXXII., No. 1. 

' Birt, C. (AufiiHt, 1907), "Typlioidiind PamtTpboid E'Bvers," Jov,rnai of the Hoyai Army Mtdwii Corps. 
Vol. IX. 

' PoggBupobl, 8. M. [AuijubE 29tb, 1907), "Zur Dla^oae imd lum KUniBClien Verlmif dea Paratyphiis." 
Zrit./ar H,,y. wid In/Hit., Vol. LVII., Nu. 2. 

■ Pok, H. (July, 1905), "Tlie NatuM of Parat/plioid FeTer." Jfoi. Ohrtm. Quoted id ludinn Mtt/icul 
OautU. October, 190&, Vol. XTj. 

* Article Qot coasulted ia tbe orEi^inal. 
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Paratyphoid 1. Piimtypboid (ever difEere Eroni typhoid fevec ia (a) » shorter invasion eUgo and riae of tcmpcmtore. 

S'.QYer (^) Aliorter or absent pcriiKt of coutinued fever, nud (a) marked dinroAl Ttiuii^aions at tempemture, madi deeper 

eiiiitiTuKd *'^'"* enteric and without periodicity. An nhseins; cif the Widiil is auggitative if it peraiat in reasonably higla 
dilniioDS. 

'2. TI113 dumtiua is, ou. the whole, shorter ttiAD typhoid, arid in the cit9es where typ^ " B " wu adjudged the 
etiological rOle t^is £»ct is mure atriktug than iu thu type " A " Luyca. 

3- Tho general tindingsi of the type " A " ujuwb are aearar to typhoid tli&n typo " B," the latter prcBeatiog a 

piuturu more lilce Hepti>i.ri£miB. 

4. The oamplicntiona of type " B " iciftHitiaus are more numeroiu, more purulent, and the coima i» more 
{alminating in tbcae cases. 

b. The cnnsnl geriuB belong; to the iatermodliitca of the typhoOdlOQ Aeritia, thfe type " A " being aearec to the 
baciUus of Ebcrth and Quffky, wliile type " B " approaches th« oieat-potaoning group. 

6. The cllm<ial evidtncea of the rei^pefltire organisms just natned agnvi with their gieaerai properties and 
relationa to infections ia thie order, ranging froai the sub-acute typhoid to the byper-ncote moat-poiaoniiig. 

7. Aati-typhoid aumm will cluup tiic paratyphoid " B " at the ^me time ae the &. typhmta, sometintea even 
in higher dUotioas; 90 thfit n positivu rtfiictiou of a patient's serum to both B. l-i/pJuaiu aad paratyphosits " B," 
evQn if the iatter be in hightsr dilutiojo.^, will not permit a diagnosis. On the uthi^r hand, only tweWe times in 94 
raided of fever did thfi B<-'rum Tomt with the type "A" pniatypboid, so tliat a posiitiva rea^ti^jQ with type "A" and 
not with the baciilus of Eberth, may be trvken. ae nflaply a proof of the existeooa of on "A " paratyphoid infection. 
[Bnt itde ififrd). 

8. That there must be some other factor ro^panaihle for co-aggliitiiiation« than an iaensased value of the 
agglutinins normally present in the blood seems proliutile. 

Caatellani^ has atudied the condition in CcyloD and has noted tho oocurreticc of mixed 
infection. Ha conclude& that CeyloQ must be included among the countries where 
paratyphoid lever is endemlic, both types of the di3ea36 (" A " and " B ") being encountered ; 
that the disease caiuiot be die tin gui shed from typhoid, though it geuerally runa a luilder 
course ; that in one case of " A " infection, intestinal iiloers were found, and that caeoa of 
mixed Infection are appLtreutly not rare. 

Boger3^ daals with the disease in India, where he believes several varietiea probably 
eiiflt. In favour of this view he oites CastBllani's Ceylan casea already mentioned under 
" Bacteriology " (jaage 12). 

MacNaught^ haa also deacribed new forms of paratyphoid baoillaa, which lie isolated 
!roiD the. blood of cases occurring at Wyuberg in Gape Colony. He gives tables showing 
the cultural oharaotGriatiod of the bacilli isolated. 

Henry" states that the pathology differs widely from that of typhoid fever, the 
autopsy findings being largely tho3e of a aepticiBmia. Where ulceration of the intestine 
h&A been found, be maintaina, in con tra-disti action to later authors, that the ulcers are 
of a dysenteric type and do not atfect Peyer's patches. Ha places the mortality at about 
6 pec ceut. Vagedes"* records a case of paratyphoid poisoning attributed to infected ducks' 
eggs, which wore used Ja the making of a cake ; and Gonradi"" has rep<jrted the simultaneous 
presenoa of B. typhosus and B. paratifphosnf in a water which had fallen under Kuspioion. 

The blood of a patient suffering from fever wa-^i sent me from Wad Medani on the Blue 
Nile, It gave negative agglutination reactions in dilutions of 1 in 20, 1 in 40, and 1 in 100, 
a positive result with Piuatyphoid " A " in 1 in 20, but not in 1 in 40, or 1 in lOO ; but n 
de6nite and complete reaction in all three dilutions with Paratyphoid " B.'' 

In the ab&enoe of blood culture, one c;innot be certain, but it is very probable that 
this was a case of paratyphoid fever which in all probability exists ia the Sudan, though, 
like enteric fever, it cannot be at all common. 

Piroplasmosis. Thia subject, so far as the Sudan is concerned, will be found 
considered in a special paper. Here one proposes to deal with some genetal papers of 
interest and then consider articles dealing reepectivdy with the equine, bovine and 
canine piroplasmo&ee. 



' CarteUaoi, A. (Pebmary Sad, 1907), "Paratyphoid ia th« Tropiei: Quw (rf Mixed Infection." Lanett, 
Vol. I. 

• Kogers, L. (London, 1908), " Fevers in the Tropica." 

» MacNaaght, J. G. (Pebmary. 1908), " A Note oa Two Cfwea of Paratyphoid Pevpr, in whieh a New Variety 
of Pumtyphoid Bncilluj wits found in the Blood." Jimrnal uf Ihe liofjul Artng J^edicai Curps, Vol. X. 

■• Henry, J. A. (April lath, 1905). Amer. Med. 

• Vagedcs, K., " Pamtyphus-bazillen Iwi eiaer MehkpeinevergiftoDg." Klin. Jaitrl^., Bd, XIV, 

• Conradi, H. (1907), "Ein gleichaeitiger Btifund too TyphuB und IPuratyphus-baBillen in Waffler." Slin 
Jahrb., Bd. XVII , fax. 2. 

* Aitiele not consulted in th-e original. 
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Of special iqtereat J« the work of Koch' on the development of the parasite in 
the tick, His observntioas were made oq P. hifft-minum, aad P, pariHim qf bovini^a, Ttte 
process oaly occurs ia adult EemaJes which hare gorged themselves with blood. The chacges 
begin aiter 12 to 20 hours in both speoiea when the parasites leave the erythrocytes and lie 
Id heaps. Some develop Bp^^ar-Uke processes and beoomB club-shaped. Theee epears 
resemble paeudopodia. Two chrotiLatin granules are seen at the thick end of the parasite, 
The spears become less numerous and the parasites more rounded. They grow and acquiro 
a membrane. Amoeboid bodies are devolopGd which break up into rounded parasites eeich 
with a ohramatin mass. Similar forms were seen io the egga of the tick. Kleine' found 
somewhat similar changes in Bahetia c-anif kept in defibrinutod blood mixed with normal 
saline . 

Kooh's obsetvatiODS have been confirmed and extended by Chriatophers,* who worked 
with PiropUmina cants iu India, As regards the developmental oyold id the tick, he 
concludes :- — 

1. In if. aaiupi ineu.g there arc two means by which infection is ttanamittcd. 

(a) Heredit^riljr throngb the i>^. A mothod sbown both by otparim&atal infection ot doga and obeemtioa 
oS the ptara^Ce in tho tick. 

(b) Staga to Btage infection, Not yet pioved by experimental infeetioa, but practicaUy cerlAia trom 
oimrt&tioua Upoa the fMrnsite. 

2. Id both meithodB oi iafoctiou the puramtQ gocfi tJirougb tbe s«mo cycle &E developiseiit, becoming in torn 
a i;liib-3luvp6d body and tbea a zy^te wki^h breaks up into " aporobln^te," and these A^in into " Bporozoits," 

3. In hereditAry infoction cliit^-shap^ bodies originnting each from » siaglc para^te pooetrate the ora 
either in the ovary or iu their pnaaoge down the oTiduct, and in tlic yelk beeomo zygotes. Ia the larva the 
zygotes hciTti broken np into apoiubl&sts which Are found diaaeminated ia the tiaanee, and iu the nympba tlie 
sporoeuits have sccumnUitod in iRrgc nuinbcre in the Balivary glauda. 

4. la. infection from nympli to adutt the club-iihaped badi(», &fter being formed in (be gat of tbe aympti, 
penctntte wllasf tho firab^onio tisane which will eTCHtiiitUy form the adult, nnd embedded in the ctlls of this 
they bcoome aygott». The sporojoiffi derived Eroni theij* lygutcs may Hud theaiBelve*, without rdj Jii:tioa on. tbair 
pnrt, in saliv&ry ccUg de they may be sitoatod el^vrhure, in whi^h ease they probably nuvub tbe aalivary eeUa by 
their own mOTcmcato, possibly aided by tbe ciroulatiian of flaids in the tick. 

Tlie details ol developmeDt Btroogly EQg^t a cycle oi a seiual nature, and, if this be tlie case, tbe eexnat cycle 
of piropUaniA hoa many points in commoQ with the «e&ua! eyclo of Che malAriAl parAsitos and protcosoitia. This 
has b^Q already pre-rappomd by the nomenclfltnre emptoyied which it »sema reasonable to use until further 
reasirch either uonf rma oz jIidws it to be untfiiiablc. 

The greatest diSefCnce bet?reea the dcTelopment and that of the mjilarial paniiite OCCUilB in the peculiar 
du'toriiiniitia'n uf the sporobhj^U and sporiyittit^, and the fnqt that the ookinete {?) cornea to rest not in the gut wall 
bat in tbe tiisnee. That tbe malarlil zygote has no true wnll of ita owd has been already uuppoKed by Qrassi, and 
ia this the Kj^te at Diropluma would bcnr it t^ FG«iDbIa.noe. The i<£pan)tioD of sporobLaat« by the growth of the 
embryooic tinrae, ana possibly by the moTeoienta of the gporoblast^ themaclTes and tbe infiltrating action of 
piiDplaema, buve, m> fiur aa I know, no parallel in malarin or otber of the pfttbogenLc protouoa. The spor&eoltBj 
except that they hsTS not the GUforni shape of those of raalarinl panLBitc?, mam ta correepfind exaetly to these and 
their eventual locatioa in the snlivary acini ia exactly panillel to conditions in malaria. Though it ia Clifi&r much 
bjw still to be done in foIlowLEtg out dctalle, there can be ao question that in the main tbe mystery aarroimding 
the paseage of piioplaama through tbe tick biia been solreiL 

The paper is very well illustrated and the bibliography is very full. In a later 
article'* he B»ye ; — 

Btated briefly, the hereditary cycle of Piropln-fma is as followa; — 

A- pamalto in the gnt of tho adalt tick culwg&s and bouotuee n motile, olub^baped body, whiah then leuTea 
the gut and penettatca au orum, becoming In the Bubatanue of this a Ey^^tfl. The aygote increascn in aizo and 
breaks np into qxirobLiatB, which are found dinseuiLflAtcd in tbe tissues of tbe larm, la the glands of the tiymphi 
immature spo-roEoits have collected. In the glanda of the adult are fonnd mature sporonoitB, 

DovelopmQtit in the nymph to adult infection iu identical. Glab-shaped bodieB are formed in the gut. They 
leave this, penetrate the tissues, embedding themsclsca in cells and becoming Bygotes, Owing to the growth of 
the embryonic tissue, tbe aporgblasts inUt which the zygote braaks op tend to become disseminated iimong the 
cella. Many of these iavaded cgIIb later form the fiiili™ry gland— a Btrurture which occupies a lai:ga portion ol 
tbe body of the infected tieEc. Tho aporo^oit^ tbtis find thetnaolvet) ia silu. Many paraaitea, however, invade 
embrfonie cells which do not eventnally become salirury tisaue, aud the sporoKoits then probably reach the gland 
by their own movementa. 



Piro- _ 
platmoaia — 



' Koch, B. [1906), "Beitfiiga adr Eatwiddaagsgeachichte det Piroplasmec," Z-6ita. /- Hm- «*)*rf IvJtHt, 
Bd. LIV., No. I. 

" Klomc, ?. K. (1906), " EnltiTicmnga Tenmcb der Huode PiroplasmuD," Ibvl. 

• ChriiitopbDnt, S, R, (1907), " Pimplaflma Cimia and it* Ltfe Cycle in tbe Tick.'" .Vci'imW/fc HtMinr* ttf ttif 
Qoetrnirvmt of India, No. 29- 

* Chriatoplicrs, a. B. [November 9tb, 1907), "Duvolopment of Firopla^ma Caniit in the Tick." hrifiah 
Mciieai Jtntmal, Vol. 11, 



150 



KEVIEW — TROPICAL UBDICIHB, ETC. 



Piio> Fasting now to the couaicter^tiQa of MqtUne^ piroplagmogis, which has been found by 

plasmosis — Olver to occur in the Sudan, into wiiiob country, however, it appears to have hceo 
tituiicued rocently imported, one may notu a papor by Bowhill,i who descriheB the South African form 
attacking the hoise, mule and donkey. He describes lurge and smaU spherical forms, large 
and Btnall pyriforui parasites, large and sroall rod-like bodies, the rosette form wkiob is a 
division Btago in reproduction and reaemblea a Maltese croea, a St. Andrew's crosa or the 
Manx coat of arma, and the flagellate forms 'which have a penr-shaped head and a. long 
flagellmn onding in a bulboua protuberance. Uo also found apharical or ovoid, oxtra- 
ooiijuscular forms in blood preserved aseptioally in a flask with sterile citrate of potash 
solution at room temperature. The symptoms are given, there being acute and chronic 
fortns. There is infcenjso fever at the onset, and in the acute type, lachrymat-ion, disincUnation 
to move, and a stumbling gait. Later on there is ptbreaiis of the bind Hmbs^ aiid coma followed 
by death in a few hourg. The other ohief symptoms are anorexia (though the animal 
may be voracious), icteruB, anaemia and weak and irregular pul&e. There may be diarrhoea, 
or coustipation with dark, foul and slime -coloured ffficee. Occasionally there is bienio- 
globinuria. Bowhill states that many eases recover without any special treatment, while 
Bome are bonefited by small dosea of aodium bicarbonate, Hutcheon recommends belladonna 
and ammonium chloride. U would seem that South African veldt horses are more or Iqss 
immune, the immunity depending apparently on the animal being reared in an infected area. 
A page is devoted to secondary or terminal infeotions, and Theller's observation quoted to 
the effect that — 

It is exceedingly mre to find th:it oalj the piiopli^Hiun ia prenent in a horao finffering Erom, or djiag of, 
bilifiry fevur. In nisfuly -overy wmc I (ouiid « bucterium (a oocco-IJacilluM showing bi-polar atflining) which wjw 
pivmtit BometiniBj in tbc blmxi, iiad ulwnyn iu tlie Bpleon, 

Theiler-' studied the transmission of the disease by ticks, and concludes that 
lih-Cpicopkitliis deeoUyj-alus ia not a host of Pirvplasma equi, while Rkipieephalu* eaertmi 
transmitted the parasite in its adult stage after feeding as larva and nymph on a slotc 
horee. It is, therefore, ft host. There is not yet sufficient proof to show whether the 
disease h transmitted through the egg of a tick. 

He has also drawn attention^ to the risk of indncing the disease in horses utilised for 
hyper-immunisation. He found that the greatest riak of causing piroplasmosis by infusion 
is in animals which are hyper- immunised for the first time. There ia still a certain amount 
of risk in subsequent infusion, probably due to the first virus horse not being immune 
againat piroplasmosis. It ia noteworthy that a horse which has undergone an inoculation of 
piroplaamoaiB. and shown Piroplogma t-qm during the reaction, may still contract the disease 
from hyperdmnmniaation, Thia oontingenoy, therefore, has to be expected whenever 
piroplasmosis immune animals are utilised for hyper-immunisation purposes. 

Soger** has described what he calls equine petechial piroplasmosis in Algeria. He 
recognisea benign, haemoglobin uric and grave forms. Tho special symptom seems to bo 
the presence of petechi* on the conjunctiva and Tneiubraua nictiians. In the grave form, 
where there la a "typhoid" oonditioDi the pituitary membrane is also dotted over with 
petechial spots. 

The parasites found outside the erythrocytes were rounded in form, those within were 
either spherical or pyriform and resembled bacilli. Roger differentiates it from other forms 
described, by the fact that (1) at first the membranes are not icteric, and (2) all the cases 
have shown petechiee on the conjunctiva and niemhrana nietitaHt, a symptom which only 
oooars in severe forms of equine piroplasmosis. 

JoUiSfe'^ has reported on the disease as encountered in India. Ha queries the 
conveyance of the disease by ticks — well-groomed horses being affected, and is inclined to 
think that blood-sucking flies may be at fault. As regards treatment, he thinks that quinine, 
with or without salicylate of aodaj gives the beat results. He also gives the differential 



1 BowliUl, T, {Janos^, 1906), " Equioo PiipplMinosis or Biliary Fever." Journul of Euyie-M. Vol V., No. I. 

' Theiler, .\. (Deoeinber 3l8t, 1906), " TraagnaiBOWn of Equine Piroplftsmwls bjr TioIcB (n Soutl: Africa," 
Jniinuti of Cmnparatirr PatMntfy trnd ThcfJrpftUics, VoU SIX. 

* Thcilar, A, (1905-fl), " Report of Ctovemroent Voterinaty Ba^teriologiat, Tnviuriuvl Dopt. of Agrioultmre." 

* RotP^r, J. ^December 3Iflt, 1906), '" A Form of ESqciinc PiroplMm-o&iit aean in Algoriiv," Quoted in Joufnal 
ttf CmitpnrtiHvf Pnfhoincpj nnd Thernp^iUes, Vol. XIX. 

* Jolliffp. C. H. H. {February^ 1907), "Some Rcmarlw on Equme Biliary Perer in Indin." Journal of 
Trojiical Vtlrrinary deieiux, Vol. II., No. 1. 

* Article DDt conaolted in tbc ttriginal. 
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diagnosis from simple jam3'Clic&. Tho latter may be tecogQised by (1) tta rRpidly favourable Piro- 

cfiursB, (2) the abssnoe of any marked constitutional derangement and tho trivial character plftsmost*— 
or non-existence Of pyrexia, and (3) by the proBenco, usually, of bile in the urine. eattiinut 

In tho saoiQ journal Ib a translation of a paper by Prioolo, who shows that the so-called 
typhoid faver of tho hor&e is rBally piroplaainoeis, 

Williaois' also d&ala with the Indian disease. Ha lays gT'^at stress on the peculiar 
coiiditiona of the ooujunctival mucous membrane, which be believes to be characteristic. It 
is reddish-brown in colour, with & tinge of yellow, and a few bright red petechial spots are 
scattered over the itiembrana nictitans. These petecbiee gradually increase io siae and alt^r 
in colour considerably during the firBt few days of tho disease ; they become more of the 
nature of blotohes, and may coaliGBOQ to form oomparativGly large patobee, ths colour 
changing tbrough variouB Hbades of red bo a deep olaret, and this latter appearance is reached 
about the fourth or fifth days, 

He likBwiao advooatea quinine in large doaes (2 drachma) at ths on'Set, decreasing the 
quantity after the first few days ; and ha ia inalined to think that in India, blood -sucking flies 
and not ticks ara the vector^- 

Bovine Piroplasmosis. This subject as it affects the Sudan, receives mention in 
a special paper wherein will be found refereaces to three forms, which have been 
discovered in Sudanese oattle. One of these is F, muianej first described by Tbeilor in 
Bouth Africa. In a paper'^ on this species, he gives a list of the piroplasmata of cattle 
known up to date (end of 1906). 

Tyjpe. — riropliutna biijc.miuutn,, P, bovis (Babes), found In tho European hfiftmoglobinmia 
of cattl^, P. biyejiunnm (Smith and Kilborne) of Texa-* fever. 

Type. — Firupiutma parvum. A. Inoculable piroplascnosis. Tropical piroplasmosis of 
Trans- Caucasia. Piroplaema annttlatum (Dachunkowsky). Piruplaevia vnUann, n. ep., of 
South Africa. B. Non- inoculable piroplasmosis. P. ptirvuui (Theiler) of Bast Coast fever. 
Piroplasma of the North African Disease (Bitter and Duohoux). 

In this paper, proofs are given to show the duality of P. fdypmitmin and P. matane, and 
in a later article^ further proof is advanced, and in addition it is shown that the blun tick, 
which is the iiarrier of P. bitjemin-uriiy does not transmit P. m'ttans. 

In another paper* he desoribes and figures the curious " marginal points " found in the 
erythrocytes, tho nature of which is still unknown. They are situated on the periphery of 
the corpuscle, are round or oval, and exolusively take the chromatin stain. Theiler states 
that they are to be regarded as a sequel of ordinary redwater, but I have I'eason to believe he 
has since altered hJs opinion OQ tbig point (Qlver). I have seen these bodies in oases of 
P. mutant in the Sudan, Proceeding, Theiler saye ; — 

In the TnuiavMil^ at the present time, there ure three diflfercot piroplnsmoscs known to cxLit in cattlo : 
(1) one doe to Piavptiatma Mgeni-inuia, and cominonly caSled "redwntcr"; (21 oae duo to Pirophts^nn pnrvum, 
a&d known b^ the nsine of Sast Coaat fever ; And [3] one dnc to firofilasjtut ih.nUiiii, for whicb a npccific tc^rm 
does hot exist, but it piobably ning^ under the nnme of "gftll §ickDesB." 

The firet ond third of tlirae diaenaea are inoeul&hle — Pir-ipttutmn bi'gt.uUiiuin and Piraplagvut inulnns. Immune 
cattle cootAio the pFtrnsitcH in their blood, la both diieaatat cnlvca easily re<ioTCf frony the infection, wheresn, 
imder natUT^l coaditigns, adalt cattle auSer moro iveverely. Cflttia born m. the TniLiiavaAl usually acquire inuniinity 
a^iiut both diseaBes. henae ths imported ones suffer priticipnlljr in thia respect. 

Pirnpliisn\.n bigeminunn cailKs D diseii»e after a t<hort mcubFitiuii timc^ nnd, boing dendly for imported oittle, 
dcstroya n large oumber before Pirvyliwin mv-invs hs* time to develop, h»no« caseq due to thie latter disoase arc 
(»mp&ratJTe1y nirfl. It is also probable that thB second diae&ae \a congtootl^ nuBtakeu foe redwater, and tbie will 
COQtmud aniens laicrOsuOpicHl examinatioos of btood are made, 

Pinjpiamia miiUtns has n prad-IciLl importance in comiecii.on with Eaet Coast fevor. 

Pirnpinsinri pmrv^niii ma? easily be, i\nd has conBtuntly been, niistftfcen at YKriodfl times for T'Crrrplagnitt mUtnju. 
ni'be preaenice of sinall piroplaeiDatA ig mre Q^imbera is, therefore, not alwa^ indicntive of East Coast Eover 

For diagpostical pnipoaea in sach atam, flxaminatiaiia of blood mafit be repeated. In East CoABt fever, tbc 
pirophuDU wril] aeoalfjr rapidtjr incretise in Dambers, wberoaa Piraplnmia mutant incrcaaea slowly and ia n^ver 
preeeat lo laig« nnmben. 



'' Williams, A. J. fMsJch, 1907), "Indian Sjqnjtjo FiroplAamoaia," Journal of Compnrative Pathology and 
TherapetUka, Vol, XX. 

• Theiler, A. (December aist, 1006), "Piroplasraa Mutana {n. spec.) oJ South A&icaa Cattle." Journal of 
Compuratht paihvloyy and Therapjmtia, Yol. SIX. 

=* Theiler, A. (March 30tb, 1907), "Ftirlha* Notes on Plroplasnnii Mutan*, etc" Juurnal of Comparative 
PalAolngy aiui- ThrrapruUcs, Vol. KX. 

* Tbfliler A. (1905-6), "Report of Govermnant Veterinary BactcHologlsti" Tiftnavwil Dcpt. of Agriculture. 
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It eometlDieB happens, boweTsr, thnt onimals in an infected area die before firoptasma parvitm hns developed 
to nny cstcnt, and in Bitch cfiBca the diagnosis icust rcmsun doobtful. Eotiertson bus tound that E^aat Const fcTer 
may ma it* courerj with » total nbeewi^iJ of /', paretm ia the peripheral bloexi, oi perhiips only witb the presence 
u£ a VQrr smnll number of tbesa pnrasitea. In auch <»des b post mortem esanua&tion ia the uniy wa;y of enabting 
on* to fwm a coiwot diagooflis. Biboc, however, J*, j?a)im7A doee not Rlwaya produce the typical ledon* [infarcta 
in tfaQ liver, etc.), evea tbie procedure mny be uselesa. 

It will be Eefliembeced that, in the ca*o of EiMit Coasrt fever, transmiBaion by the bit* ot the progeny of tidra 
fad on aick aainmk, always failed to iolect ; bat infectioD taken in by the larva was trnasmittcd by the nymph. 
Add that taken in by th« nymph was ttanHmittod by the uduli (Loum^biiry and Thefilijr]. 

Quite recently Fiilleborn^^ has found croas-shaped dlvisiQDal forms in P. hovig, so that 
these COD no longer be regarded as oh&raoteristic of P, parvum aud aJlied species. 

A ooQdition likely to be of intereat to vetBriniLrtans in the Sudan, is that ascribed 
by Kowalewski- to aD atypical form of piropIasmoBis, which seems really to he the latter 
diaease complicated with rinderpest, &b is avidenoed by the post raortBm findings. In 
endeavouring to differentiate the disease from others, tho following points should be 
borne in mind : — 

1. The epithelium eurrouuding the crosioiiB aad Bmitll swoUings on the tmder Lip is flifncr, and cannot so 
e&ai3y be mbbed oB na in rinderpest. 

2. in piroplnamoBiit the flmall e-vroUinga an firmer, white in coloar, iaolated, and are not covered with b 
CMeons tnaterial as in rinduipeaL 

A. lu piioplAsmijdia caeea ore obecrved f^hcrc no svrclliogs wbatfirer exist, but only numeroua little crooionA, 

4. The cal&rgcment and softening of the epSden, wbich only pgcura c^-ceptignally in rinderpest. 

5. Very character istic cwbre-like coloiation of the byer, 

6. Hiemarrb&gic proceBfres in tb« kldoeyB ; aad 

7. Ia a few iCaBes, "blood-stained mine. 

Of very oonsiderable importance, if it be confirmed, h the anDOuncement by Miyajima* 
that he has succeeded in Qultivating a bovine piroplasm found in Japanese uattle, and 
apparently identical with P. j^arfuiri., because in vitro the parasites took on the trypanosome 
form. The simple method employed is as follows : — 

The blut>d coJitauiing intra^^itJiilaT parasites is drawn from the jugular vein and then quickly detibrtnated 
under stricl prccantiona bo na to avoid Imctcrml contamination ; it ifl tboti directly mixed with ordumry nutrient 
bgiiillon, iq 3)ToportioP9 VHiying from ouc-£ftb to onij-ti^nth, and placed asepCically in sterile tost-tubufl, vrhich 
thereafter are nanintained at a tempemtur*! of 20° C. to 30" C. The development of the parMitcs in a aticccBflfnl 
culture takes place in the following manner : On the first day no mt>tilc form is seen ; on the second, there can be 
obeerred a certain number of peculiar celis, which occupy the upper layer of sediniented corpiwcles and which 
QiiicRjfluopically appear ua a Acnes of whitish dots. Very few motile Corina resembling tj-picnl trypAnosomata are 
visible in These cells on the third dny after incubatitin, bnt thereafter the trypanosomata multiply vigocoualy and 
reach the maiimam number betwceo the tenth and fourteenth days. 

Ia a caltuzu kept at room temperature, the trypanosomatik n^roain motile ostil forty-five days latoi ; at this 
time moat of them have undcrgoiiO ddgeoeration ancf globular cells with irregular granalatious rcault. In a cnltoiB 
presGnud at a lower temperature, mnging from 10° C to 20* C, the orgmniam on the -eoutnity remaifi^ alive uoti] 
Lhreo moutba after the miudmuDi ii.aial!«r hae buea reached. It is aotewortby that eubcultures are also readily 
obtained by ioocnlating from the original strain into a new blood bouillon, ae in the case of Trifpanotontit ItHrioi. 

The most important factor In Bwuring the miiHiplioation of the parasitee eaBentially consiate in great 
precaatioBB id avoiding the elightoat contamination with bacteria, as ia the case with other cultaj-ea of protoKoa. 

With reference to preventive measures, Captain Olver kindly furnished me with the 
following particulars regarding the ratiottale and carrying out of Stookmann's method, 
which, associated with the paying of appropriate indemnitieB, has proved very suooessful in 

Bontb Africa: — 

1. Eagt Coast SV^er 19 conveyed by ticks only, ntid no other anjjnaU Wtoept Cattle appeiir to be soficeplibli;. 

2. Cattle which hflvc recovered from an attack do not harbour the panudtc, And consequently are incapable 
of acting! aa permanent centres of infection.. 

3. Infected tidts clean tLemaelvea &od aie incapable of infecting soeo^tibla cattle Afterwardu, by feediog on 

Don-BUKcptible aaimalB. 

Consequently, if a fium ia kept free of nil cattle for a BofBcieutly long' period to allow all existing tielra to go 
through a complete life-cycle the dlseaae dies, out and will not re-appear nnleas re-introdocod frtifti outaide. 
Fortunately ticks do not t^vel far unless earried. 

Id South AJrica, whore the ayvtem wae fuecessiully appliud in practice, the period waa nibitnrily fixed at 
14 months, but it ia probable that even lc«a wonld be sufficient. 

*■ PiillelMm (1908). Arek. far Sckiff». and Trojttn.. Hytj., Bd XII. 

• Kownlenraki,!. fcl. (June, 1907), "Clinical and Anatomical Appearances of the Atypical Porni of PiroplaemouB," 
Quoted iu Joamtil of Compnra.tit)t Pathalogji aTid Thcraptulias, Vol. XX. 

» Miy&jima, M. (May, 1007), '* On the Cultivatioti of a Bovino Piroplaama." I'hilip^iiu Joumnl nf Seimte, 
Vol, II., B. Med. Sc. 

* Artiole not consulted in the originaL 
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Thaller' reports efforts in the oaso of East Coast fever to produce a Beniin which has Bovme 

no btemolytic action on the blood of sick animals, and acta as a preventive on healthy Piro- 

onea. These did not meet with suacess, but were found to have a bearing as regards plastnoBig 
rinderpest prevention. One cannot gtvo further details hsre. aoiuitnud 

BQgge='* mentiona fairly good results obtained in the prot&ctive inoculation of cattle 
against redwater by the injection of sterile, defibrinated blood from calves wUch have 
recovered from the diaease at least fifty days, The»e inoculations should be carried out 
from four to six weeks before the animals are g^nt to grass. The preoautiOQB to be t&kea ars 
described. 

The oocurrencQ of piroplaeniods in the goata of Central Africa is signalised by 
PanBe.'* The forms seen recalled P. parvujri. of cattle. Piroplasmafca have also been foima 
in sheep and in deer. 

Canine Piroplasmosia. A great deal of experimental work on this form has recently 

accumulated. Thus we havo the important papers of Nuttall and Graham-Smith,' 
who have studied the parasite as it is found ia the peripheral blood, both in fresh and stained 
films. Their work^ which is profusely illustrated, led them to the followTng conclusions : — 

1. Kcarlj nil forms of ptiopliuiiuii show one doiuelj' atAiuing dirbb o! ubromatin — the nnclcuB ; many alao show 
& secottA pnnctiform denso tnjksa gcnoml]; situntcd near the nucleus — tie bicphftroplnst ; nod il oongidanible 
Quinber show ft tliird loow mn^ which bns Dot Ijeeo previou'^ly oliegrvei. ThuBc miisKijs may occupy vwioaB 
podticuu, or asHumc varioiu eh&pea, the Fignificancc of wbiub vre bare not yet txiea able ta delcrmiiic. 

2. Many iatracorp'OBculBr forms in stained preparatioiu show both peeudopodia. and flag«lla-liJtQ procei»u8, 
tmd EOKiiy of thu fnic iQnaa possess distinct dn^lla. 

3. RoQDd forma, appnrentty in a degenerating coaditloa, ate Cooiniutl in liver And spleon. amcars. In iiicse 
aitiiAtioQa fTvi> mftSBOs of chromatiii ftlso ofM^ur, probably di^rtved from degenerated pimsitrai. 

4. Mnnj of the Appewoce* teen in staiived pTepnrations ojo extremely daceptiTe, .and deductions made from 
thom are bequeatly not confirmed by the atudy ol living fonm. 

5. Varions bodiea oocni in normal dog's !>lood, which mny readily be jniHtalnMi fgr piroplseDutn. 

6. JHrvpiaaiiKi tania has n trnly intrfvcorpiiscnlnr and an estmcorpnsciibtr stage. In the former ifwnditiou, 
round, Amceboid and pyriJorm bodies occur, ikll of which are to sooie vxtcnt motiltj, und iq the Iftttor, long nud 
pyrifomtp frequently flagcUfitcd true swimming bodies. AmcBl:x'iid cstmcorpuscular fDrma are never seen. 

7. Within ihc pcripheml blood a dcliiutc cycle of development occotb. Fre« pyrLform bodies invadti the 
cofpufn-^lca, beeorac round and later rttatoboid. The uoifflboid bodies, according tn their siao, either apiin form 
intracorpnsculaT pyriform bodies or diyide and form two or more pyrilorm bodii^s. The pyrifonu bodica leave the 
coiputicleis. And in doing eo, rupturo them And enter other oorpnscLes, 

A tree pyrifonn parasite cDteie a normnl red blood oorposcle And rapidly ABSnmes a ronnded form, It then 
enlarges and p^i^e^ througil ait Actively amq^boid stnge, at tbe eud of which it agn.iii becotnos rounded. After a 
Bbort period at qoiesoeace la thia condition it protrudes two eymrn'otricnl proceasce, which rapidly ^ow And 
□me pear-flhaped. The protoplAfim of the parMile flows into theac prtMiuanes, and its biwy cMuatiqiioDtly 
loally dinunuhed until it is repreneoted by a minate rounded mass to which the pj-riform pf&cCeaes Are 
ehed. EventiSAlly this al» dirappeais, and finally two matare pyriform pam8it«s are left, which are jcrimid 
tofether for a time by a thin stmnd of protoplasm. After a variable time the»e paraaites are liboiiLtod by the 
cuptiue of the dorpascle, and swim away to enter freah corptiacica and rep«it the process. 

OocaaionaU? a single, rooudod intraoorpnscnlai parajbite, by the pro'trtaioo of sdveral proceAses aitcb as, tmvc 
jOBt been dcacribed, ^vea rise to biur or more matnre parasitea, or a single pamslte diyide» into two sm.ill roundud 
pani^ttes, each of whibh produces two pyxUann pWTWitea, 

Under experimcatal conditions all poiuiteB, irhieh are Liberated by tbo ruptnrs of the oorpnacles rantaioing 
them before they have reached the mature pyriform parasilca which fail <jUickly to eatei frerih corpuscles, 
disintegmte Rod dio. 

We h&To never f>ba?rved atiy (orm<i which coald be regarded as gametes. 

ChriBtophera'^ monograph is not only aa excelleat dissertation on Pifopltisvm canis, but 
coataias a review of the whole subject of piroplasmosis and a oonsidsratioa of the ticks 
which attack dog3. One or two points dealt with in his review may be meutioued : — 

1. The blood of rocuvcred aniiDBle is infectiTc, wen though paraaitca may not be dem.oD8trable uuder the 
micruecojK, 



^ Theiler, A. (Jaly, 1907). "Eiperiments with Serotn against l^t CoaHt Fevor." Joumai of Tvi^Ui&l 
ytimnars Sct^icf, Vol. II,, No, 3- 

* Bugge (March. 1908}. " Punt^ctiTe Inocnlati^in against Redwater in Cattle." Qnoted in Jmttital of 
C^mparaliva PalUofoffff and Thf^rapculics, Vol. XXI. 

■ FanM (lOOB). Arek./Hr Sihifi. u-nd Trojien. Hf/3; Bd. ZII. 

< Nnttall, Q. H. F., and Qrahain-Sraith, 0. 3. (July, 1905, October, 190G, AprU, 1907J, "Canine Piroplas- 
mosls." Journal of Himi-enr,. Vols. V., VI., Vll. 

' Loe. ff«, 

* Article c^t consulted in the original. 
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form IB assooiated with intense auoemia, but rarely with ioterus or 
Fever is not a promineiit sign, but there is eioaoiation, auorexia and a 



Caoine Piro- 'X. Tbe injection of blood contaiiiiiig piro{>liisniiitn into nuimals, of a Epeoies other tban the normal hoet of 

plumoftis ^^'^ pArasitfi, has so iar in no recorded c&do beea followed bj auccosi. 

cinitiiivai 3. Loutwhiur's work Bhowed thfit in Soiitb AiricR piroplasmMis of tlic dog is ConvidTod by the tiok 

HiKn\aph'jiali3 Iftichi ; not by the lirvM from ic6;ctGii motlier ticks, bat only byfic-ks wLiclj, fbjuuii from egg? 
laid by iufeitcd mother ticks, hitd pnased lUrongli two Qiotauiorpbofies and hud rcn^lied Cbe ndiilt atngc. This is, 
of coiirsc, diSerent from wluic oblaias in 1'. bi^ein.in,Kwv infecMoa, where the tmiuiuisaion ia coiivfiycd by the 
larvA qI the e<iij>piid gSDuration, aad quite diSercot from the method atrendy mcatiQc^ for P. pa-rviim iofoctloa 
(page 151.) 

OhrLstophera has shown that for P. cams atill another procesa ia available, tor, iq the 

case of transmiasion by H. gangttineas, dympha of the BeCOud generation may he iofoctivS, 
This i« B. matter of intereet in the Sudan, where " Yellows " oi dogs is very common and 
where R. sangu.inm» is the tick conoerned. 

An acute and chronic fofm of the disease is seen in dogs. In the former there is 
complete anorexia, and, save in very young dogs, wheie a high temporafcure is absent, tfaera 
is marked fever. Anemia, jaundice, weakness and pare^ijis of the hind tegs complete the 

alinioal piature. 

The ohrooio 

htfimoglobinuria. 
Bourfy akin. 

As regards immunity, Nocard and Motaa noticed not only a high degree of immunity 
reBuUing from preivioue infection lasting many monthe, but also showed that the blood of 
immuniaed dogs has a marked baotBrioidal effect upon the parasites, mixture in vitro with 
four or five times its volume of serum from an immunised dog rendering virulent blood 
ineffective. The serum of immuniaed doga hM, however, but slight ofTeot in preventing or 
modifying an attack. 

The pathological changes are desorihed and, under the heading " Marpholog>','' the 
following forms of parasite receive mention ; amceboid, pear-shaped, large, early, infection 
forms, round refraotile type, ring, vacuolated, flagella^like proeesses, post mortem small 
globular forpja, and free forms frMquently Occurring in groups, 

Mot^t have found the incubation period by natural infection to lie between ton and 
twenty-one days, but in Christophers' experiuiente it was very often only four days. 

One cannot consider the paper in greater detail, save for a few notes as regards dog 
ticks. After mentioning these and their geographical distribution, Chrietophera says: — 

H. sangiihicKt ih probably the iipe<cicii baving the widest diatributiou, a.nd would in itself ee-rre n& » traDsinJtt.er 
in SoDlhcj-D Eiiropo, Kortb AjEHcil nod much of the East. Fur South Africa there ia a special dog tick, 3. imehi. 
In Ei]ro]>c itnd more temperate regions, the Tnrioiis speci-^ of Iiixits eeem to act as carriers. In Japsci the onlf dog 
tick noted i* a.a IxoiUi, and uu Ixodn ia found oa dogH in Austmlia. In Centrul Amuricn hcvciaI species of 
Amblyomnia seem to be ■I'ssociitted with tte dog, A chapter oy tht generel life-bifitory of ticks, and naipeciallj of 
R. sitn-piiiifiia, wiLl he found useful. The experimeulal infection worii hna alniivdy been noted (ptu^e 162). 

Kiqoschita's work,'* performed under the auspices of Schaudftui, differentiates 
1. Round, amceboid, sohizogouic forms, 2, Pear-shaped, sexually distinct forms. The former 
proliferate by a proaess of budding, the latter, both male and female, by longitudinal binary 
division. It is thought that the male and female ganietocytee conjugate in the tiok, but no 
proof is advanced. Post mortem the parasites are as numerous in the o&pillaries of the skin 
as in those of the internal organs. It would appear that this work requires confirmation. 

The latest work on the Ufe-cyole o! P. canh emanates from Breint and Hindle,- of 
Liverpool, who, in the study of the parasite, used the fixing and staining methods 
introauoed by Breinl for trj'pano somes, i.e. the &xing of wel hkns by strong Flemming's 
Bolutiou, and staining with safranine and methylene blue, or by a. modified Heidenhain's 
method, a dilute solution of Bordeaux red being used as a counter stain. The authors 
describe early and late forma, and, in connection with the latter, specially mention the 
occurrence of unequal divisions of the parasite. They also deal with the flagellated forms, 
and trace the development of the largo bi-flagellate forms from the normal intracellular 
parasite. This brief notice of a useful paper, illustrated by two coloured plates, must 
suffice. 



1 Kiooauhits, £. (1907], Are\./. FrotitUnkwnde^'p.iQi. 

' Breinl, A., And Hindis, G. (Joly M. 1907), " Contribatioos to the Morpholo^iy and Life HistoTT of 
IHmjilcttitin C'nni»." Aitairla i^f Tnjtical Mfdieine unci Pii.TasilaJoyij . Series T, M., Vol. 11, No. 3. 

* Article OOt CoUsulted in the orig;inaI. 
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Hutcheon^ has a good paper on biliary fever in dogs, and quotes IriJimsbury as foUowa : — Camne Piro- 

Like nil other Ixodiam, bi>th. the cattle tick ftad (.to dog tick pma l.hroUgbi thrcc ftCtivC life stagia, viz., the plaSBlPsis— 
lurvn!, nymphiil and ndiilt, PTcparntory to tlie tmo-sformatiQU frgm oii« ataga to tho iiext, tbo tiM^ding of tlie coiUim 

tick ia BuspQaded ; thiiR, httar na interT&l ol vnriablc diualion, tbe old tJdn is raptured, the tick urnwlH £com it, 
and very sooQ ai^eks to tcoftw itn Attack. The cattle tick QarmftUir ataya on oats Koiiunl ttLrougbout tho BeV'eral 
cbvogK, It ramajiu nttitcbed to tke skin by ite rostruiu. Aft«r it suspcada feedlag, both b« b Urv3 &Dd m u. 
cLyi]i|>b, nud bence, oa the completio-a of the moiUt which fallows, it has oalj to .rs-Httnuh itself to tbs imiiDal 
by its aCw mouth part, an act which it performs almost lit oQ-ce. The dog tick, OO the dthUT htuid, perhaps 
because it Infests lui aaimAl nioru eaurgcti'^ tli^Ji aji qx iu locating tiad destroyiug jikin pikmsit^ia, hns the habit of 
iavarinbly looscolog iU bold and seekinK shulh^r in tbo ^rauud ns aooa m it ceasei feeding bsftiro a moult, nud, Ld 
conseqnen^K, it hiis tbo trouble of finding u host thfee iita&i iu ita life instead of ooco, ae with the CAttLc tick, and 
more ofben thao athocwiise a dtSereot dog ia found eich time. 

But a more traubLesome poculiiu-itj tbnn the cbiing'Q of a host rtt oauh mouItiDg, vras, tbc fiict, vxperiinentaUy 
proved, Ehiit iilthou^h the iufcutire parasite is psu^d from the infected tuoEhcF tiok through the egg to th6 lArviul 
tick hatched from it, yet, although thU youog tick evidoutly Imrljoura the iofoctive; parasite, through ita birrol and 
nyiDphai sU^^^, it cnaoot RODimumuatG the parasite to a susccptiblti host until it nrrivetsnt its mntTirc or adult ntngK. 

H.Q meDtionB that Bobertson (ailed to oonfirm tbe teaulte. obta-insd by Nooard and Motas 
s» regards prolonged im in unity {set! page 154). but agrees with their obeervatioDB on 
phagO'cytoBiB. SpBaking of preventive and curative remedies, he Ha,ya : — 

Thure giiq be littl'e daobt that if a safe aad ^Rective method oF prevcntivu iuouulAtiuu caald Vm; disijovcred, 
ptiu tb tit could bo itpplicd say every nix mouthH iti order tu maiabuD the icninunity, that Would bc the axoni 
sitinfactory method, and 1 ma Qot without hope thtt 9ueb a iqcaon muy be diwoverod. 

Ho readmiueads calomel and quinine ae early an possible in the disease, 

Wetzl'^''' roGOrds a caso of reoovery undor careful feeding with eggs, sugar, milk and 
treatment with farrum peptonatum oura araenio. Gondor'''* treated ten dogs with atoxyl in 
varying dosea, but was unable to observe any effect either on the incubation period or the 
oourae of the disease. 

Plag^ue, The more the Sudan ia brought into contact with the outside world the 
greater the rtak of invasion by plague. Plagua is endemic in Uganda and on tbe eastern 
shore of the Bed Soa, while qf late yeara Egypt has been Gonstfintly ra-inffl&ted. Henco tbe 
whole questioa of plague is one o( very considerable importaoce, toore ospecially since the 
eetabliabment of traffic on the Port-Sudan-Atbara railway. 

Naturally papers on preventive methods are those likely to be most uaoful, but certain 
others will be considered as well. Klein/ in hia recent book, when discussing the analysis 
of plague materidls, alludes to tbe great importance of using at once plate cultures in 
preferoQoe to tube cultures of solid or ftuid media, aad, later, has aotno useful notes on 
mierohes simulating B. pesUs. Ampngat these arei B, proteus vnlyarig, B. coli, B, brighlenMe, 
an oiganistn fouod in dead rats on ship-board and showing marked bi-poiar staining, 
B. mtfxoiiieg and B. muTig, He indicates how mietakea may be avoided, and lay» stress on the 
□eoessity for examining any organism obtained from a suspicious case in banging drop 
preparation, This in itself will exclude many bacteria, for P. peMis is, of course, non-motile. 

MacConkey' has a paper on the S. pBetido-ttiherculosin rotienfium. (Pfeiffer) which, both 
morphologically and culturally, resembles B. peglii more than any other known organism. 
He found that, by inooulations of this bacillus, it was possible to immunise gmn^a pigs and 
rats against B. pt^xUn, the immuuity sometimes lasting for a period of six oionbhs. 

In dealing with protective inoculation, Elein describes the preparation of his own new 
plague prophylactic, made from tbe organs of animals dead of plague, and compares it 

with Haffkine's fluid, saying : — 

When it is bomc m miad (1} that this dried prophylactlp does not lequire more tbaa about ten to twelve dnys 
for it* preparation— Haffkine'5 r&iuire* four to six wocfeii ; (2J that a largo aaoant oaa be prepared of imithrm 
atreag-th ; (3) that its ctHcaey i* eajtily i^taadardi*ed by injection into the rat; (4) that, beiog dry and -sterile, it 
eau bo preserved without nay aatlBeptic and aunltered for nny length O'f time; aad (b) that the protection 
aforded by its iujeutioD into the rat ia of eonsidetahle duration, certainly many weete; and last, but not leoot, 
thnt the eoat of preparation b Iseompnmbly smaller; the auperiority of this orgnn-prophfflnetic to Ha£Fkin«'e 
prophylaetiu must he obviona. 

' Hutcheou, D. {November, 1907), "BitUry Fflver in Pc^s. Alaligoant •TflQodioe or Catune FiroplAemogiB." 
Joamml sf Trojrisnl t^flwnary Sni/mft, Vol. II., No. 4. 

* Wetal, T. (Febraary, 1908), '■ Ou KroplBumoaia in tktm." Quoted in Journal of Tropical Vetennarw SouiiMt 
Vol. III. No. L 

■ QoQder, R. (1907). Arh. a, d. K. QdntudhriUamf.^, Bd, XXVII, tasc. 2. 

* Kloio, E. (Londuu, 1909), "The Bant-eriology and Etiol'C^y of Oriental Phi^iio." 

■ MacConJrey. A. T. (Judc, 1908). "Ou the Bclattoaahip bctvroea Bacillus Pseudo-tuberculosis Bodentinm 
tPfciffer) and Bacilloa Pcstia." Jmtmal of Ei/girae. 

' Aiticlc not Consulted in tha original. 
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Pkeue— This is &U very well, but Klein's prophylactic h&d, &t the time this w&s written, only 

eimiiniuvt beea testr^d on animals, and it haa yet to stand the severe trials from which the older 
prophylactic has triutuphantly emerged. This leads U3 to speak of Haffttioe's views on 
plague and bis preventive luetho'cl, aad, where much is QOafused and contradictory , one is 
glad to find a paper at ouoe so clear and free from dubiety. Haffkinti' first of all euumeratea 
the moaaureB whioh have boen sugguatod for 3ta[nping out the plague or preventing its 
importatton. The first oategory of measurtia comprises : — 

1. DiMOVcrj M>d OOtiScat.ioU of pcisons a-ttndced with the disease. 

2. Iral»tiDQ dI tha atuiclu^. 

3. CcrtniQ prccnutiona with Tegaid to the dUpo&al of tbc dead. 
1. S^regatioD. of thoau who have come ia contact with the Aiek or dead. 
6. InfftitntioD of >cordoiia roand infected areas. 

6. A lesB dr&Btlc Ftud Iqijs (.borough plan thaa tlie last meiitioDed, viz., placing tn qoonuitioo arrivuU from 
iole<!ted plfmoa, dirCHiniag tlic aick and soapecttid, and Istting the reutt free nftcr a tiiae of obserration ; or 

7. A BtiU Less rigorous caQasnie, which k m[irel7 to esamine travuUuis, iaolatu the aide and suspccCud, and let 
the Qthere free oaduc a sTHtem at survcillaaco. 

He deals with these in detail and concludes that all the e^ndence goes to show that 
(a) plague is what has be«n termed in a general seoae a disease of locality ; (t) it is contracted 
principally at night ; and (c) that the part which man playe as a difeot agent in its propagation 
is a more or less subordinate one. Hence the futility of the above measures, which are 
always difQoult, often impractiQable, and oaa aohieva litUa of value. 

The- -lecond li^t of mefisares is direct^ Against plucoe AuA fomitcs wilhiu fui inff^ied tirai, ittjd (rompftses 
di[stnietioa or disinfection d[ bouses, furniture, clothing, bedding-, carringes, ^oods, wdrehoiison, grain and other 
stores, gnrliiige, dtaina aud a-trecta. OnUtUte ihe in/retfd urea the ineaaures conaiKt in the refusal to ndmit carts 
tr&ina nod ships with goods from iu[(]M:t0d places; or in the refusal to admit onlj tertain goods; or in mere 
iaspection of trains, carta nnd ships, nnd somo prooedoro bj which the»e, and tho goods thej coutcj, as well aa 
the belonging* of tnivelleiB, are sought to be reudiared hflrmleBs, 

All these m'Saaare^ are iateuded for tbe avoidjaaac or dsatmction of pL^ue germs ^hich vanj posaibl^ exist in 
the objeoCfl concerned. 

He notes, however, that the ax.pan3& and difficulty of s'aoh operations are enormous and 
that tha ascertained fucts regarding plague bacilli do not appear to justify their adoption. 

The third category of measures relates to the lower animala, and includea : — 

I. Difftrnctioo or icuepin^ awaj uf rats bjr poisoninf, trapping, tar and salpharic acid mlxtare, or tkrongh tbo 
Agency of the dnrn&stic cat. 

S. Improvements in towns nod vfUnge?, with a view of roduelng ur keeping out the rat popuUtioa, vi&, 
stTQctural altiiKiEions of dwiiUings, warehouses and prain storcH, d^nnotitioa of iuaanitsry baiJlinga, intri^duction or 
improvement of ixmaorvrinef amtngajneota, prompt disposal of ^rbogo, periodical inupdction of stores, pATtlig and 
draioing of stroots, and i.'«rt»iK other meftaarw, 

3. Deatmction (ind dispersion of fletii by potrolcum or other iDS(^r;tioides. 

4. Famigntiou of honsea !w a temporary protection n^lnat rata and isaa. 

5. Obligatioa aa ships from infected regions to anchor Awaj from the shore ; or 

G. Provision of meehooical arrangcmenta (or preventing the landing of rata along moorlag cables uid 
gAngM>ay!t; aad 

7. Famigation of ships arriTiag with plogae patients or plague rats on board. 

The meafliires have, theroEore, for their object, and, 1 believe, rightly so, tbe mt and tbe flea, dowoibcd by 
Rothschild uada" tbe tiftme of Palcj: tiieopi.'i ; hut epiauoti«4 of pidgiit break out also among sqairrelB, tarhn^am, 
l^inea pigs, mi>%, monkeys, kangnroos in Australia, and some other aaiaials, whicii (xitttrilititc to kC'Opuig the 
diseittie aUve. 

Haffkine, however, cites tho Bxperienees in rat destruotion at Sydney, New South 
Wales and io Japan, where the results of well-organised campaigns against these rodents 
were far from being encouraging, He goes on to say that though the measures against 
rats, either Bsterrainatioo or by change in the construction of cities and villages, are a most 
important item in an anti^plague oampaign, the question whether any notioeable impression 
ca>n be made on tbe epidemic by these measnres within tbe length of a generation, or even in 
a longer period, ts a matter of great uncertainty. Even the destruction of rats on ships 
alone, if imposed as a general measure, would cause a dislocation of trafiic and an outcry 
formidabla to face. The result is that every day, plague is imported, though fortunately it 
need not spread, into one part or other of the marine couotries of the world. 

' Hnffkinc, W. M. (Februnry, 1008), "On the PrcAeDt Methods of CombAting tbe Flagu«." Jovrnat tff tiu 
Kairnl InUittOt (^ Ptibiic Httxitk, Vol. XVI. 
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He then oonsiders the plao of abandoQiDg an infected totality (or ahorter or longer Plague _ 
periods. This, which may be termed a necond etatje in a campaign against plague, while at emtimtea 
timea uaeful and salutary, is. oftea impracticable and may infliot great hardship and suffering. 
To whatever extent it is feasible, to that extent the effect of it is beneficial. 

By a process ol excluaioQ he thus arri7ea at what he calls the ulUmaie inethod of 
oombaCiag bubonic plague in the areas in wbiuh it becomes endeixiic, viz., that of 
ODuferring on the po'pulation immanity from the diaease by meaua of an artificial treatment. 
I.e. preyentive inoculation. 

He tabulates the salienb facts established as regards this method during the last ten 
jeara of Indian experience as follow : — 

1. That in a aaCiTc of tbAt. countty, ^ho i» more flii9Ccptib)c to the diaeAsc than AfricaoB, EnropeAiis and 
tiMat other rocea, the iaocnlBtiuQ now in fcirc« in Indin reduces the liftbility to attack to 1oh» tb^a ODe-tbim of wlmt 
it ia ID u uon-moculftted Indian. 

'2, That in (be QDC-thlrd. of cos^ vbicb «tUl gixiiir the rec^Tory rat« is at loaat donble thnt in tha Don- 
inoculiLted atts'itkud, tiis ii:kiin.tt(i rCEiult being & rcdut'tiun Qi the plaguu mortality by moic 8fl per wsat. of vrlbAt it 
is iu Dao-inm^iilAt^ ludiduy. 

3. That ID an ioociiliitcd European, &n nttack of plague, if it 9nbeeq,neDtly occat, has 40 for alnBjB ended Id 
rCCoTcry. 

+. That the [QOouIntion is npplicnble to peraoas ftlnjady iafwrted and iacubatiag th« plngue, and prevunts the 
app<»miice of BymptaiaK, or elae uitigatea the nttack, h finut vrhlch dis<:loticd & baBiii lac t^e baotcrio-thenipuutic 
tr&itmeiii. of diseaao. 

b. That £n DAtivm of India, the degree of imnmnity conferred by- this inoonUtioa, though gradBsUy 
TAruflhing, eeeou to Itet during seTCral outbrenki^ of pUgac \ Atid tbut 

Q. In Enropeaiu, tbe effect \\(a nut jtt been seen tc^ diauppear in the tpace of time, bIhcq 1897, that thu 
inoculation hiu been uiideT study. 

Hafftine's able advocacy ot his method is confirmed by Simpson,^ who first of all oitea 
tbe ooQclusions arrived at by HafEliiiis in cooneotiou wil^ the outbreak at Byoulla jail. 
These were : — 

(1) That one injection of 3 c,C:, of the prophylactic waa auScient to protect duriog on existing Qpidcinic] 
(2) that inoculation was powerlMS to arrest tbo dueaae id thow 'tis, whom the s/mptoaui hare already appeared or 
develop 'm a fflw houra after incctdatloa ; (3) that the ia<x:iiIjition mitigated gr aburted (ho disimw in tbow who 
weTu ia tbe iacnbation stage, and had been infected three or four daya prevtondy ; {\) that the prophylactic, 
unlike the raccLnea for obolera, rabiM, ntithnuc, or small-pox, exercised it^ prutcctiTS effect ia le^ than tweatyfour 
hours, acting ia this respect with n nipidttj which ftm onl; known in aiititouc aera. 

He then proceeds to give tables on the working of Qaffkiue's system both on a small 
and on a large scale which leave no manuer of doubt as to its value and efficiency. 

As regardu the duration of tumiunity. it would seem that the effect of the idociilationa 
laitH for four or five years, though gradually it diminisheB. 

At this s.tage it may be well ta give the instructions isaiied. in the Punjab Plague 
Order^" for poiEorining inoculation agaiust plague : — 

Hot vnfltlinc 'a uiied f-or Btcriliaing syringea, oecdlea and iiistrament«. Kapadia'a tamp, ^hich con^ista of a, 
spirit lamp, with a pot far va^jlioe »ud a tbenDomet*^ attached, iit reconimcadcd for steritiKiiig porpoaca. When 
thu vaselinfl lyfiwhes a temperature of 90' C, the raoisture ip tbtj gytinge U rinsed, out with vnseltac ; and 
when a tempemtnre ut 160° 0. in rcnchcd thii syringe in nt^riliavd by beiu^ lillud nod cmpti<^d thrt^e tim^. 
The neuk of the bottle contAining the prophylactic is ^ttjrilisisd by miiauj of a flame, or by dipping the bottle into 
the hot Tmelinc, ftud when the ueck craokii tbe tip is kuuckcd off by -tterllc forecps. 

The eite of inocolivtion ehoiiEd be prepared rw fi,ilk")wa ; — The patient's arm ehoTild be tligranglily wash^ with 
soap find water, thun drii:!; then thoionghly iraahad with cylliuimd wntur (1 in 40) ; and then a smirII square of 
lint soaked in cyUin btioa (1 to 20) «bouTd be applied ovcc thu exact place where the pimctiiro will be raade, 

Belore each inoculation the aecdic must be dipped into voA^linc at ItiO" G. 

Shoold any blood ooze from the paoutnru on the withdrawal of the noedle, a piece al lint soaked in cyllin 
lotwn (I t« SO) should be applied. 

Whenernr the sytiiigc hna to be laid on the inoonlating table it should bo placed on one piece of Hot and 
coTcred with anothnir piece, l»th pieces, of liat being tborouffhly Boaked in 1 to 20 cylliu lotion. 

At the conclusion of each day's operatioas the operator ahoold hinuelf rinse otlt with cylllQ lotiOD {1 to ^} 
all ffyiioge^ that have been in nee, aod should storilise nil b» uefldlw and in«tEuinents in Taaeline heated to 
160^ C, thus alao protecting them tniin rust. 

A Lotion of cyllin of I to 20 atren^th la aiiio prescribed tot the bowk vootainiug the sjhiks neodlea and foiceps, 

Subatitation of cyllin as a dislniectaDt in place of perchloride of meraury iu these 
manipulations is worthy of note. 



' Simpson, W, J. (August Ut, 1907), "Croonian Laotnres on Plngnc, Lecture III." Jaitriial of Tropical 
Xfdieint and S^ierm, Vol. X. 

* " Pla^e tncictilatiou Manipulations," Quoted in Joumai of Tropieal Mtdiei^ aitd ffyi/Uiu, bfarch I6th, 
1908, Vol. SI. 

" Article not oonsaEted ia the original, 
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Plague— Sandwith' has a good aocount of plague in Egypt, but one need not quote the desoription 

cmiiiiMtd of clJnioal ayinptoma. Tbe method of procedure for obtaining plague material for 
bacteriologioal diaj^nosia reoom in ended by the Egyptian Sauitary Department may, however, 
be detailed. 

The syringe together with the Deedio ahould be etcrtlised in boiHog water, immediately before being used. 

The syrin^ should be plao&d \a a recipient cgotiuiuiig (x>ld water iu each a qaaatity as to allow tb^: Hyrin^ 
to be eotirelj oovijrod with water. Tbe water will then be hentcfi ti> boiling poipt aadl Ifept boiling lor fiiteea 
tniiiutics. Should tha piatoo of tbi^ Hjringe not fi.b well, the bctcw at the extremity of the pistofk rod shdtlld be 
well tightened. It is neceBaary to awertain that tho ayriage worlw proporly belofe it is- ateriHsed. 

Before tbe puncture is m&de tbe akia to be punctured shoald be fiprf. cleaned by robbing it thoroughly with 
soap and wnt«r and a piece of cleao cotton wool. Thea it shoald be tubbed with uottoa wool wet with corroaiTe 
ttublimiLte (1 la lOOOJ, and haaUy with cottoa wool wet with pure alcohol. 

Thi; llqnid withdrawn into tho syringe niuat be deposited on the ndrfacc Of the ttgAf by prating tbe piston. 
The oporati'QD should be gnrrttid out with gr^t UHre iu grdi^T to nvoid coutanLiaatiiig th« Eigai by other bacteria. 

f he GottoD wool plug of the tube of agar ahould never be toiiohed with the haud, except on the icnd which 
is ontudc the tube. 

The cottoa wool plu^ Bhould aoder qd circamstBDoes be placed od the table or oa any other plwie. 

The tulw before being put iato the wood«a bos should be wdl wrapped round with cotton wool in order 
to avoid it» breaking dnriug tcnBsport, These boxes should always be posted as ordiaary letter? aad not a? parents. 

ImiDDdiately i»ft«r use, the ayrlngo shoald be stenliaed again in tbu followiog maaaer: — 

Fill and re^ll tho syringe several timea with water withdraum from the ateriUsJog vefieel : this must ha 
C6Dt4tined until no tittup of blood or pus rooiain in the syringe. 

During the emptyios; of the ayriago the atadle opening mast alwaya- bo kept beneath the wattii, to avoid any 
BHiall drops of infct^d mntter being by chance spread about. 

The Byringe nnd needle are then placed IB the st«riluiiig vessel and the water heated to boiling point, and 
kept boiling for fifteen uiiaute^. 

The ayringe i* to be used only lor punetoring suspiciuua ctuea of pl^uc. 

Typhus fever, aooordiag to Sandwitb, is the diseaee most liable to be ooDfoaoded with 
plague in Egypt. He gives at some length the instructions for dlsiatectioD issued by the 
Egyptian Sanitary Department, whoso suecegg in cootroUmg the spread of plague is 
univefBally recognised. Whether this ta due to these disinfection measures is, howeverr 
I venture to thtuk, a point which requires to be determined in the light of the wprk qI the 
Indian PUgUe Cotmuiasidn. 

Sandwith also deals with rat deatruotlon and quarantine, giving tha regulations in force 
at Tor, on the Bed 6ea. 

A rgview in the Lancat of September 8th, 19D&, of th& special plague pamphlet iasued by 
the abqve Department may be quoted in full, as the conditions in th^ Sudan closely resemble 
those obtainiug in Egypt. 

The Directot-Gene™] of the Public HeAltb Department begiiu by reminding all offliMia that tbe same care 
n)aa.t be exerci§ed en diaiofectio'n and the general management of isolatMl is^s^tt as in dealing with disti&Ct 
OQtbreaka. It is tbif individual cate ra far cxeiclaed ui Egypt, whiuh has chiefly contributed to the succeeB of 
anti-plague meaanrc-i. Directly a living case of plague is discovered a police guaM should be placed on thu house, 
and fht di-iiufcctor and the head mnu of the quarter must be sent for. The probahle uoarce of inloution should 
be ascertained axid a list made tif all cc>ntactH, which ia<;lndes tbe iahabitants of the hogso and the nearest 
relatives. The patient must he removed to tbe infeotiou.s hospital or to a special building or temporary hut wbith 
can be utilised as one. Tbe ix>titJurU munt be examined every day for ten days, and disinfected. If a diaialectina 
station ezistfl la the town, all clothes and soft gowk must be removed there : if not, (he clothes must be disin&utea 
vith the prenuseA. As aeon as poesible after the paticnt'-i arrival at the hospital, some seniin should be withdrawn 
Erom hi» bubo (or lung in the case of pneamonic plague) with all aseptic precautions ; tbe drop or two of Airum 
ejected on to agar must be sent to Cairo or Alexandria without doUy, When the patient ia nlrcady dead, Che 
specimen for bacteriological examiuation must be procured in the place where the body is lying, corrosive 
aublifuate (1 in lOOQ) is given for wruhing the coipsn, and the ehruud mast be soaked in the same solution ; tbe 
bier nhould be lined with sine or tin and disinfected after use. It is very seldom found necessary to destroy 
infected c^lothes, but tbey should be soaked in sublimate solution for 20 minutes and afterwards thoroughly dried 
in the aunlight. In all caaes of pnoumonie phtgue the contacts must he kept strictly isolated for ten tlBya, It baa 
been found that when COftCAalment of casea ia pntL'tised in the village s secret gratuity of one dullar for each 
report of a fresh case, ckf plague has an excellent effect. In the case of a foreigo gilbjcct, neither diEinfection oor 
removal to hospital can take place without previous conaultatiou vnxh the Consul coni^^med. When the 
dUinfection of a houw is finished, all mt hole^ ntiust be thoruitghly opened up, a small quatitity of carbolic 
aolution (1 in 10) poured iutw tb«m, gome broken glass plaood so lu to plug tbe bottom of the rat ma, and held in 
position by mortar, nod the hole mortared up Siuh wttn the walL All dead rats and mioe fonnd 1^ the workmen 
*fo put into a apeeia) paraffin tin aud covei^ with earbolie acid. Rat poisoning a be«t laiiied out with 
phospboms paste cooc-caled in tomatoes. I may here m«ntioiU that phosphorns and ar§enic are the poiaoos, 
together with traps, fonnd most naefn! in Japan. The number of ratskillM iu Tokyo since 1900 averages more 
than aOO,(X)0 a year, and it is calculated that these dead rata, laid side by side, would extend far a distAnce of ffver 



' Sandwith, P. M. (London, IMfl). " The Medical Diseaaea of Egypt," Part I. 
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75 mil^. Yet, acoarAing to KLtoaato, " we oan bardlj notice any conaidemble decrea&a in the number of these 
BiiiimalB in Tokyo." Moaqnei in Egjpt mnat be treated vritb respect bj tlie diHinfcctiog g^iig.^, but the raanngcc of 
ths mgaque in given nubHmiit'e solntioa, bo tbat tin; iawi^n» wirvaat'i omy i>irry ciut disijifeution. Tha most 
conrenieut iurm at lioapitsJ hut for rapid building is found U> im ten metric bug by )uz metres widu, divided by a 
partltiun for the two suea. 

We now pass to a coasidsration of the work of the Indian Plague Commission.' Con- 
sidering their experiments and aonclusiona BfrCalim, one notsa that they found that close 
contact of plagae-inreoted asimala with healthy animals, if lioas are excluded, does not 
give rise Co an epizootic among the latter; that close contact of young, sven when suckled 
by plague- infected mothera, did not give the disease to the former; that if the fleas are 
present, then the epizootic once started, spreads from ammal to animal, the rate of progreaa 
beiog in direct proportion to the season of the year and the number of fleaa present ; that 
an epizootic may start without direct contacb of hgaUhy animal and Infected animal; 
that the r%t ii«a con convey plague from rat to rab ; that iofectlon can take pl&oe without 
any contact with contanjinated soil; and that aerial infection can be excluded- 

Another aeries of eiperimenta carried out in plague houses in Bombay showed : — 

1. Quiaea pigs allowed bo run free in plagrje houses in many iaatances attracted a large uiimber of fleaa, 
wbiuh fle«e wure mostly lat H*iiis, A TOrtain portcatagc ('29) of tlicsc animals (.'ODtmcted pln^e and dit^d from the 
diseoae. The poaiticm of ttie bubo, in the gront Majority of thiwc wiscii, wuh c^i'vical, 

2. If » pU^ue bouse bad besu prcvioualy di^infecbad by the ordinary meaua of diiii'DfectlDii, flotia wen: atill 
caught in ki^c- numljerB on guiuca pigs *Jt free in them. Farther, a conaiderftblc number (29 jwr «ent.J of tlieae 
aniumls died of plague. The bubo, iu the great miijority of these 'Caaea, was nguLD in the cervical regiou. 

3. FloBH tmnsferred from pkgue-iikfected rata found dead or dying In houBea wure abl-e to transmit pkgne to 
healthy aoimnlfi in Sea-proof oigeA in the laboratory. Tbe bubo, in &U oosh, was in the cervi'cnl region. 

4. Fleas trnofifijrred from gnltieft pigs and other a-oiniiila which hud bwn placed for a few hours in pLigue 
hooaea were able to trnnscait the diseaas to tr&ih niiitiials wh>EU fed on tbcK; in hca-proof cages in the laboF&tory. 
The situatidO of tho bhbo ia these animals was, in the great nmjority of cawa, ib the eervicftl region. 

G. Aaimnls were placed in plague houses in pairs, both pnJt«eted from soil ttnd contnct Icf^qtion and both 
equally eipowd to aerial infection, but one protected from fleas by meana of & fine metalbo 'Curtain and th^ other 
□ot eo protected. None of the prot«ct«d aniioalt contracted plague, while sevUFal of the iinproU-i^t^ auimab died 
of thfl diseaaa. Thu position of th* bnbo, ia every imrtaoce, was in tbe cervical rogiou. 

G. Anlmaia were placed in [vhiguc bO'Ofies in pairs, both protected from eaO and contact infection and both 
equally exposed to aerial infeetion, but one surrounded with a lajer of "tnngle-Coot" and the other evireuunded 
witJi a layer of sand. The following observations were miide ; — 

(ii) Many fleas were caught ou thu tangle-foot, a oert^iu proportion of which were found on dtMW^ctioQ to 
contain in their xtODiH^ha abundant bo^'illi mierDecopicnlly identical with plague hacilU. Out of 8fi honian Hens 
diaaeeted, only one contained these bacilli, whUc out of 77 mt flefts '23 were found thus infected. 

{b) The animalH sniroutidcd with tangle-foot iu no iniitance developed plague, while several (S4 p«r (,'ent.) of 

thu not! -protected animole died of the dJseaee, 

Work On r&t plague ia concluded by the following summary : — 

It has been shown that plague rats, like human cases, may he divided into two classes, 
according aa to whether or not a bubo is present. The bubo, if preaent, is the moat 
important diagooatic aign of plague. 

Of other charaoteristio appearances, those ocourring in the liver of plague-infected rats 
have been deacrihed in detail, flince they are of primary importance from the point of view of 
diagnoaia. HiBraorrhagesin various parts of the body arocomitnonly met with, and an abundant 
clear pleural effusion constitutes, when present, a noteworthy sign of plague in the rat. 

Analyaes of the reauHs of mcorosoopical examination of 1200 plague rats are set forth 
in the form of tables. It is apparent from these that the bubo gives the best chance of 
reooguisiug plague bacilli in large numbers. Not only bo, but the value of tho bubo as 
an aid in the microscopical diagnosis of plague is increased by the presence in at least 
50 per cent, of those examined of the characteriHtic involution forms, 

Beference has been made to the occurrence of plague-like bacilli or of plague-like diseases 
in rats. We can only reiterate the statement that in Bombay no difficulty of this kind has 
been eKperienced. 

The relative value for diagnosis of the macroscopical and microsoopioal methods of 
diagnosis has boen discussed. The results of tests carried out for the purpose of compariaoD, 
make it manifest that tbe naked eye is Diarkedly superior to the microsoopical method as an 
aid in diagnosis, and, as the result of our experience, we are prepared to make a diagnosis of 

1 " Tmasfereuee of Plague from Rat to Rat.*' Jtmrnat of Uw*em, September, 1906, VoL VI. 

" Furtber ObservationB on the Transmiadon of Plagoe by Flcaa, etc.." July, 1907. Ibid., Vol, VII. 
"Tbe Epidemic and its Relstioa to tbe Eplsootics;' December, 1907. Ihid,, Vol. VII. 



Phipie- 

cantin* 



160 



BEVTBW— TBOPIOAri MEDICUTEj KTO. 



Pligue— plague on the strength of the macroscopical appeEirancea alone, oven though the other results 
eontiniud of outanBOUB inoouLation and culture are negative, and the animal shows marked signs of 
putrefaction. 

The vEJu>a of the methocl df Giitatieous inocul&tion of guinea pigs h&s been exammed ; it 
would appear to fail only in about 2 per ceat. of fiesh, ajid about 10 per cent, of putrid, rats. 

The bacilli fouod in naturally infected rata are fully virulent, 62 per cent, of the 
inoculated anirualB die of acute plague in five days or tees. A well- illustrated paper on the 
pathological histology of the spleen and hver in spontaneoua rat-plague, which foUowa the 
abova, will repay perusal, Eata were fed with infected material, and it was found that : — 

1. It is poftdblc to Infect wild cats of Bombny with plaguii! by fucding tbem with ihn viBciim at dead 

plfl^c mts. 21'4 jwr cent. bL-ing anwi-ptiblc to this method or infection. Bombny rtita ahuw a. greater LmmBaity 
to iclectioQ by feeding than mte of the mtme apecies, whicb bavc aot been subjected to n plague epizootic. 

A Beries of ejEpurimcntA weic also dauc with Mua rall-ui uau^ht ia tbu Puajab. Of ttLSfw rate €7'8 per cent, 
were susceptible, lu this acriea a coneidembly larger dwie of infected matAtiiil waa given. 

We bfflvc infiwtpd n birgo number {39 per ccot.) g( wild Domitay rat* by feeding tbom ou the whole 
carcascfl of tlieir plague-infectud comradea. No diflerence aa rogarda the pi«l-martein appoamauoa or the 
distributioQ of the prlm&ry bobo irw fotmd between tits iafticted iu tbis w&y and rata infected by feediog oa soft 
viecara. 

i. The geneml pattiologics,! leeiom found in all rat« infected by feeding are, in tll4 lOAill, tbe BSmQ as 
those foand in mta uAtarally infected. There are, hciwcvur, two striking difi&reaceB : — 

tn) The distribution of the primary bubo is diflcroot. The commoa lite in anturully infected plagua rate is 
in ihe awk, ao laosentcric bubo banog been Heeu uut of fiOOO poat mcrtetna. Ia tbu cast: of ted rate the oomiuoa 
aite ia the meseatcry. 

(b) la the case of DAtnrall; infected rats tbe etomach and tQiestiuea show no nuuked pathoiogic«l change. 
Ia the waa of fed rate well marked pflthologieal lesions nre l<niud in the iuteatinea, 

3, It Would nppeaf that in imturc iute,9itiiLnl infection rarely or neTer takes plAM, and thAt in conAeqaence 
rate do □ip't become infected by eating tlie caFGoacn of tbeir cctmradee. 

4, A large ecrics of rats were fed on the orine of plnguo cases, None of these contrairted the diacoae. 
MoBt important of all, perhaps, are the extended observations on the tranamission of 

plague by fleas and the fate of the plague bacillus in the body of the rat flea (P, cheopie). 
Thus :— 

1. Tha tiveTHge cap&dty of a nit flen's stomnrh ib appiv<ximntely 0-5 c.?. On this basia a flen imbibitiig the 
blood of a pUgne nit abowing s eood eepticffimia. migiit tnkc m miuiy as 5000 germs iuto its storaiwh, 

5, Multiplioatipn of the plague baciLLuH takes plooe iq the stoninch of the tut flea, 

3. Th<^ npproxiEnatc proportion of Heaa in the atijinftch of which multiplication of pioguc bacilli takes place 
baa buen determined, and it has been abowo that this proportion Tsriee with the seaaou of the year, being six tlogeB 
greater in the epidemio Msaaoa than in the noQ-upldenilu bumwu. 

4. Pbiguc bacilli are prencbt in the rectum and £kc^ of fleas ta.lteu Eiom plague rata, and such &ece» u« 
infective to ^ninea piga both by cutaneoue and by subcutaneous inoculation. 

5. Od rare oocasionfi plague bacilli hBve been found in the csaopliagnB, but never in any other region of the 
body, Hucb uh the body cavity or saliTary glanda. 

6. During the pla^e season iSeofl might reninin infective L>r 15 days after imbibing infeotlTe blood, but 
during the -ooQ-epidemiw season oo animal was infiMtlve after the 7th day. 

7. A single rut flea may transmit the disef^e. 
a. Both male and Eemala rat fl^uaa can tranitnit the infection. 

9. EspuritneQliug with eat Seas f/'./ef^J and httmaa tttasf"/". irritai\a), 27 eiperimenta with the toroier were 
unsiicce^tful, and out Of 37 espefimeiits mth the latter three an>;:ceaeo8 were obtained, Two eiperiraEnta w^eno 
roadi-' with C./aneuiCus ; both were auccessfnl, Mttltiplicatiuo of the plague baciilua tnkea place in the Btomach of 
the human Ht^a. 

10. The plague bnciUus Iuib never been seen in tbe bi>dy cavity or in the snlivary glands of infected deaa. 

Evidence has been obtained to show that the bite of a healthy flea affords a flofficieat avenue for infection by 
9epti«Giuio blood if it be spread upon the bitten part. No ovidence Lii* been obtained in fnvonr of infection by 
coatamiiuLtad moutb parts ox re^iirgitation from the utonuob, but the possibility of iotectioq by such me&os 
cannot bo excluded. 

There is also a paper on the differentiation of the rat flea from other flsas, 

As regards the epizootic amongst rats, the following points were determined : — 

1, .Ifiwi dgcumaniis ftnd ifits rattn-i are equally snsccptilile to plague. 

3. The Lncidencfi of pbgne ia tvrioe oa great on the deatmamu population as on the rattua population. 

3. Mint ilccuiaaiLus is the species wbicb ia chiefly responaiblc for the diifuHion of plague amongBt the rata 
throughout Bombay City. 

4. The ri'-cujniinns epizootic precedes the Tattui epiEOotic by a mean interral of al»at t«q days, 

5. The raltiu epizootic is directly attributable to (hiB deifiimanus epizootic, 

6. E'laguG persists in the mta ia Bombay City daring tbc uS 8«a«Qu, This penisteace is da« chieBy to 
JII. cUeutnaiHiS. 
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M. decwaanus, it is noted, harbours twice &s many flea? as Af. railue, 
A study of the epidemio and its relation to the epizootic showed : — 

With regard to tbo mmdoncc of plagae od ditferent claques of tbe jnopulntion, we mAy note thnL little 
differtincv, if flny, exists ia the [JFibility to in^eptiwti qI males and females; thnt thoru is a vntying' iocideDoe oa 
persoDH of diffHjfeut ftgjLi-peifiud*, tht: greahJst incidence being on peraoni Ixitwecn 11-20 ytairs of ftge ; and. that of 
tbe diffaront mces in Bombay, Hindus and Miiboin&d*Es suffur moat Mitercly froin tha disease. 

Wu msy aummarlso out tfoncltuiaoB regniding tliQ inter-rolatlQiis of the epidemic and the oputooticB 
113 foUowa;: — 

1. The tiue-rektioa of tbe epidemic and the raliua episootic is cxplicfible on the view thftt tbe rat fle& is the 
tiamnutting Kgeqt of tbe infection from M. rattaa to jnan. 

S. From the point ot view of pU«i'initicibn, there is ut inttmat« relation betwwn the epidemic aod the 
ralliifi epizootic. 

3. Tb£re is & definite qtuintitBtive relation between the incideuM of bunuui and of rat plnguc. 

4. The epidemic ia directly AttributAble to tbe raAlua e^iieaatie, and stnoe tbJa cpicootEo ia in ita tnm 
directly attributable to the deejiii\n-nuii epizootic, the epidemic is indirectly nttribatablt to the letter episootic. 

While the Inst coDcliuioa cxpresoctt the trcond rclntiati^ of the ^pidemi^ and the cpiaootic, it must be udded 
that:— 

5. Infection, is occasianall; transferred directly firaSo. M. deatmantu to m&a, 1.0. Witbont the Intervcatioa of 
if, raUv*. 

Another important list of conclusions is as follow: — 

1. The qncwtioa of tbe alleged spread of infection by dir^ contact with » QufTeriDg ante liRS been disctuaed. 
Out observation .t in h plague ho^ital, and with niatcrinl obtained from thifk liospltnl, lead ur< to conclude that 
MUch a taode ot spread doca ntit iAi»c. Support b ^ven to this Tiew by a co-nsidia^tion of tbe icButince of 
imported oues on the spread of tbe epidemic and by an iaretitigatioa of the rclxtive fre<(|uency of single aad 
mnltiple cases in honses and buildingB. We have, further, referred to our expiirieuee that a rat episootic is 
alone snfacient to account for a widCHpread diaecminAtton of infection tbrougboiiit a locality. A review o£ the 
whole of the evidence on this point brings as to the conclusion that contact playa no part in the sprend of tbe 
epideioic, 

2. In diiKusaioK this qneation, tbe fjucstiDO ot the iolcctivity of bDn«fl, evldeace has been bnnght forwaid 
which pointa to the ntt Bea being the trKosmitting ag'ent of int-cctton from rat to nuln. Further, reasons have 
been given for the view that plague does not persiBt in a locality apart from infection nmongat tbe rats. 

3. From the argumenta brooghc forward in the dificnsduu of the two previont! qoesitioae wo conelttde that tbe 
epidemic i& wholly dependent upon the episootic^., 

4. It has been aho*ti that infcclion may be transported to a distance by meous of rat fleas in clothing or 
merchandise, and that such infectiau, when importfid into a hitherto uninfected locality, may give rise to an 
epiaootic in the tsM, 

6. Onr observntiuna lead as to eondade, that plagi;c in domestic animal!! lq Bombay cither dace not occur, 
or occnn ao seldom that it CaLOnot be aaid to poaaesH any signiftcance from an epidemiological standpoint. 

A study of the inaanitary oonditiona prevailing in Bombay led to the ooncluaion that 
these exert no direot influence on the spread of epidemio plague, although ill-con at ruo ted 
buildings, by affording shelter to rate, undoubtedly indireutly facilitate itB diffusion. 

Huiiter,' of Hong Kong, in a paper wiitteo soiue time ctgo. but none tbe less intereeting, 
drew attention to the prevaleuoe of gastro-intestinal lesions in plague, and to the fact that 
diarrhcea and vomiting often oonstitute the earliest symptoms. 

It is suggested that the alimentaty tract is the avenue by which the plague bacillus 
enters the human body. It must be confessed that the evidence put forwaad is very 
suggestive, though later work has not confirmed this view. The presence of akin eruptions in 
plague is noted ; papulea, vesicles and pustules being frequently seen. Hunter'a work tended 
rather to discredit tbe flea theory and to support the view that insecta, such as oockroacheSr 
and possibly bogB and spiders^ may carry the bacilli to food, which thus becomea the vehicle 
of infeotioQ, and which, of course, may also become infected in other ways. This theory 
seems to have been somewhat lost sight of, and the enquiries of the Indian Commission 
serve, in some measare, to discredit it, but tbe last word has not been said on plague. 
Should it revive, one would HVe to suggest that ants be added to the liat of insects likely to 
be hairoful. In the Sudan at leas.t, of all tbe insects one has studied, these ^eem by far the 
most likely to bring about infection of food and drink as mentioned under the heading 
" Cholera " (pa^e 30). It is hoped to carry out some investigations on this point. 



Plague 
aman 



* Hnnt«t, W. (Janaary 2nd, 1905), ^' A Research into Epidemic and Epieootic Plague." Jmintal of Trupietii 
J^aiieitu atul Si/'/i'ttn, Vol. Till. 
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PlaHrne — Lamb,' a member of the Comiuission, in replying to certain oriticitms by Hossack, has 

ewtimifni some interesting notes. He d^als specially with the multiplicatiou of plague bacilli iu the 
flea's stomach, where everything favours their increase. The fteces of a flea are full o! 
plague baoiUl, g.nd while it is sucking blood it Ib constaDtly squirting out fieceu Erom the anus. 
Tbua a mass of bacilli are depoBited near or on skin abraBions, a condition most favourable 
for infection. He concludes by saying that the facta proved are [a) that bubonic plague in 
man is entirety dependent on the discaae in the rat ; and (h) that infection is conveyed from 
rat to rat, and from rat to man solely by means of the rat flea. 

Franca-'*' has also drawn attontion to the skin leaionii in plague, making special mention 
of the carbuncles which may he present, and which differ from those found in anthrax, the 
mdema not being so pronounced and the surrounding ring of vesicles oEten abeent. 
Pemphigus, he notes, is rare. 

The Indian Medical Qnzeiit for July, 1906, constitutes a special plague number, and it is 
remarkable how many divergent views are expressed. Those of Browning Smith appear to 
be most in Ime with the dodiaga of the Indian Plague Commiasion. A few of his conolusions 
may be quoted : — 

t. The flea can. nttaiu the p-lague bacillus slive and viroLant from w^tch to cigbt days (Zlro^Iui). 2. Maa 
is, in the InrgL- majority of iiuitanftes, infcutod through tlio skin, though tlit breach ol coulinuity is too sniull to 
l>e detected. 3. The mt (lea, when deprived of its host, will attack inuii aad aniiuab ut)jcF thitn the mt. A. TUe 
ml: flen bfm beea found on pln^uc-Htrickea man and Haintnls olbcr tLiiin the mt. 

In India the four fleas comnioaly asBociated with man and rats are—l. The cat flea. 
P. felis V. »e-rrat.iccps, email and dark ; (2) The human flea, /'. tmVans, large and somewhat 
light'ooloured ; (3j The black rat flea of the black rat (Mus rating), P. ci^opCt, small, light- 
coloured ; (4) The brown rat flea of the brown rat (Muf dectimanue) , Oeratophylltts fasriatuii. 

A few of our Sudanese fleas have been identified, mostly by Botbschitd. One Imawa 
that P. eJieopiis is common, and hence Rothschild's" description may be given : — 

Tbifl apedea is Lugor tbaa P. wibicu.i, the patpu9 Iraiug shorter tb»ii the nietniin and ofit reocblng to the end 
of the ooxee. In the rank, sternitcs., thtatt to s^^vca loclnalTi:, beftr fotur bristle? ; while those of the female have 
tivc, The hind tuinur iyonrn, ta addition t^ tbc lateral txrics of hairit, two subveutral br1titl(» before the npex. The 
first segment of thu mid-taraos ]asa Ihiin two-thirda tlic ten^^th of the aecoud, while that of the hind t&raiu in 
fkbout tlirt!e-ijitart'cn rta long ngain hh the tecoDd segment. The long Apical briKtlce of the aenxiad segment of the 
hind t«rsBB rench to the tuMdl^ at the fifth segment ia the ^, aad aot qoitc so far in the ^, The fourth 
Be^iDCDt ia a» ia P. nnbicM. Tbc eighth stemitc bears two loni; t>riiatks Ibefore the end on aich Mdc, and 
numeronRnhort oues bescdea. Thi? AQterior prottteof tht ^laaper of the male m coHipiw^eed, being KHyiii metrical 
in shape. The apper, or anterior, edjifu ia ooiivex, Iwnring along this edge n uuniber of mtbcr loag bristle. The 
w!Pond proowflot the plasper ifl aicnder, with n few short h.iirs at itB uad. The ointb rt^rnite pradoiilly widens 
towivrdfl the npcs. The plats of tlie penis ja ciirvud npward"! and poiulfid at the end. 

It has been re-named Loepu>fisifU<t cheopix ^Kothsch). The others, all of the same geaue. 



Z>- pallidum 
h, rleopaine 
L, nulnms 
h. rhertinuii 
L. nilotintg 



Taachenb, 

Bothsch. 

Bothach. 

Kothfioh . 

Jordan and Hothsch. 



I have never seen P, im'tan$, nor have I beard of its being reported from the Sudan, 
though no doubt it occurs in some districts. 

Mention may now be made of Strong's* vaccine far plague, which consists of living 
avii-ulent cultures of .P. pestis. He says that a plague oifltm-e, which in a dose of two whole 
agar cultures does not kill a series of guinea pigs', is sufficiently weak to be used for hmnan 
inoculations, and no plague culture should be so used unless this oan be absolutely guaranteed. 
He tested the action of this vaccine in Manila, commencing with a dose of 1/100 of a loop 
and going oo to the injection of a whole agar culture. The mortality amongst the inoculated 
was 16-6 per cent, as against 66-6 per cent, among the uninooulated. 

' LAmb, a. (Mny, 1308J, " Home Reninrks on the Iteport on Plagiic, etc." Indian Utdirni 0n:ett$„ Vol. XLII. 

■ Fnui^i C. Quoted in .Vnliei! Annu,"!, for 1907, p. 442, 

' Rothschild. N. C. (1903), BtUmwtogiatt' Afonlhhf Mngnzinf, Second SerieB., p. R5, Vol, XIV, Quoted ia 

' Strong, R, P. (Jnne, 1907), " Btndies in Phigac Itnmunity." PMSippiM Jf>urti.af of Seitnet, Vol. II., B. Med. 
Scunott. 

' Article not conmlted in the origins!, 
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Bogers^ d^ala with the blood changes in plague, and quotes Aooyama, who found a very Plague — \ 
mairked leucocytoais present, oocflsionally exceeding 100,000, moat oommonly due to exoesB cotiii/wiBt 
of poljTiuckars, but soinetimeft showing a lymphocytosia instead. There is an oocaaioiial 
abaenoe of leucocytoaiB, however, in bouiq very severe or very mild casea. The differential 
leuoocyte count wae found often to pi'esent a peouliarity which may be of diagnostic value. 
Thus :— 

In the leucooytosis. of pneuinonia and ordinary s«ptic oonditions, there » a marked 
relative inCroasB of the pqljnuclearg, mainly at the expense of the lymphocytes, 80 that the 
former omnher somewhere about 90 per cent., and the lymphocytes only about 10 per cent. 
In the leucooytosis. of plague, on the other hand, the percentage of lymphocytes may not be 
reduced and may even be actually somewhat high, over 20 per cent, being not infrequently 
met with, so that the total number of lymphocyteB is markedly increaaed. Unfortunately, 
this lymphocytosis waB only met with in half the cases examined during the first three days 
of the disease, so that, although its presence ib an important aid to the diagnosis, yet its 
absence in no way excludes the presence of plague. The large mononuclears are not 
increaaed, but tend to be low, a point which has served to differentiate plague from malaria. 

As regards bacteriological examinatiotia in plague, Bogers gaya : — 

Piiatlj, ft careful Betuch should bti mnde for nay primary venicle oq the akin irnmed hy the affucted lyjnphntiiw 
in bubonic c&ec», for tbeae are cuoet ^ivqucatly met with in tbe mild&st, aad ther^ore tbe mwt diltlcult. 
coBes to distingQlali^ nnd they an by no meaiu mre in my experience, If loitnd, the fluid contcnbt ihould be 
withdrawa with a aterilc ejrringei ^ter carefully deansing the «lcin, and oulturea and slides for uticroacopiciil 
examtoatiDii made. 

Secondiy, »f QO primary veaii^lea are present, bnt there is eolarfement of a group of lymphatic gUnds, the 
latter should be punctored in h simiUr wny, ia order to asoertaiti if plague bftciUi nre prc§cat Id them, or only 
stapbylococd, a» in cnacit of " vllmatit: bubo." It tatist, ho^wuvor, be borau in mind thaC in the suppnrntivc stage 
ol plagae, bubocfl, the specific bacilli, may be absent, and ouly Btnphyltw^occi found. Before the fiuppumtEvc st«g&«, 
very nBmeroas ahurt bi-polar xtniniDg bncilli of plngne, will Geobta.ined Ln this way. These are quite cbii.racteriatic 
of tbe diseoBc, aod wiU enable prompt aotiO'U to b« tftkeo without waitiug Eor tbe ooafiriuHtitxi which will be 
afforded by the cnltivation of the oT^nisina. 

Thirdly, in the absence of bubcifs, either the BepticsDmic or pueumoaic forma of plagac may Ine pivfient. If 
the former ih nunpcctcd n rixikH tyrin^-full of blood ohould be Inkeo fmni n vein in tliu ^rm und uahara uuido 
both onagar (ind in brotb, and liimsataiDed and cxarainud mictiMCupiL'aLly. In this hotter frtagua of thu disease, 
which may be reuch.t.'d n^ eai-ly m th)> ^icu^nd or thtrdday, thc^^hnnietc'ri-itic bi-polar xtuiaingbauilli may boprom'Hi 
In the circnlation in nniSeiGiit numbem to nllow nl their Iraing dttt'clcd by a inicroficupii^l cxnmiimtiou and 
readily isolated by cultinv. In making ctjltQrea from the blood, from 1 c.c. to 2 c.c. should be ndded to irotn 50 t.c. 
to 100 c.c. of brotb in a Hask t-o which n few drops of oi! may be added in order to obtain tbe charaeteriatic 
BtnloiTtitie ^^twth of tbc pln^e bacillus. E. D. W. Greig, I.M.S,, has rei^ently recxitdt^ tbat by this meana be 
cultivftted the organi'STa from the bl-ood of AQ^Sper isnt. of all kiiid'iof plriguis lavjes em mined noon nttur admlmiiMi 
during the Untt throe days of the disease, tbe mortality of the positive cases being 97 per cent., while that of the 
Degntivewns only 43 per ccatT, so that thia method alao furDiahefi e'^idence of progiio«tio value. 

In ptieutnoaic cases the ^ptttnm will show innnmerable plague bacilli, often in almoat pure coltnro, and will 
also allijw of tbe urganism being liolnted in plat«s, ao a mieroscopicnl examiuBtion fihoiild never bo omitted in aoy 
case of pneuiDoata whieb may potmibly be duo to plague, 

Much work has been done at the a^lutinatjon t«at in Che serum dingnoaia of plague, but It has not been found 
to give satittfai^fy resultAr and is altogether inferior to tbe metbodH above deitcnbed. 

Hoasack^ haa a usefnl paper dealing ohiefly with rats and fleas in India. Phenyl ia 
recommended as a puUoide, and a table given companng it with other diRJnfectantB. 
BeferenoB3 to this subject will be found under " Disinfection " [pitye 44). Ramachandner,* 
in a very practical kind of paper on prophylaxis, bas some quotable remarks on rat 
destruction, One notes that traps must be of superior quality and must be kept scrupulously 
olean and free of rat snieU. The least smeE of the previous day's rats in the cages prevents 
other fresh rata coming in. hence the traps must be fully immersed in hot water every day 
and kept in the sun during the whole day. Fresh pieoes of mutton or of dried 6sh constitute 
the most tempting forms of bait. The virtues of the oat as a rat-killer aie extolled in this 
paper, which oonoludee with very sound advice to natives on personal preoautions, and is 
altogether well worth careful pemsal, 

Buchanan* was, I think, the first to advooate the keeping of oats as plague preventers, 
and he concludes a short but interesting paper on the subject as follows : — 

The Talue of a plagne preTention meaanre depends oU four thirtgB : first, whether it is effective ; seeond, whether 
it KtriScesBttheroot of thediHeaw ; third, whether it is available; and fourth, whether it in Acceptable to tbe people. 



> Bogem, Ii. (London. 1908), " Pevers in the Tropica." 

• Hoanck, W. 0,. (March 15th, 1907), " Rale and Plague," Jounjil of Trvpitat Mtdiciw awi Eygitne, Vol. X. 
» Bmnachandrier. P. S. (Angost, 1907}, " The ProphybiTis of Plague." Indian Mtdital QnulU^ Vol. XiAt. 

• Bwchannn, A, (CMohor, 1907), "Oats u Pln^e PreTenten." ImUnv Mn^icai QnttUt, Vol, XLII. 
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PUgue — There is now aot n shadow of n dooM tli»t tb« rat if tbe caqu of pl^gtie epid^ciics, and tto «videDce is required to 
coriliiiiial coavmce moBt people, and especially tbe DJitiTen of thii< ccmntry^, thnt the best way to fet rid of rats ifitolceep 
(Mia, Evcu if iaolfttiun, disinfizL-tion mid iiioeulation ircro of much valua, tbcj do Hot atrike at the root of the 
diseitHe. Rat degtrtictioD by traps and poisoi] in troubleaoiuc and cci§tly, though effective if the ataS employed oo 
thi^ work is i.'oattDuonsly enccgetic, but the cat rcqiuros no stimQlus. 

That the cat in aviii1»ble, or caa kiQ'Q bc modti aTsiJabte iti stifGciefit Qiitnbere ia this district, im clear from 
the ceuEUB thtii hns nK%j:tly been taken, and from the fact that there is the pTentest wilUngnen on the part of the 
people to obtain young cats and keep them. 

The §tronge«t point in tuvonr of the cut ia — a fact which very few Europeans in this couctrj know — that U is 
almiKt a religionB doty with a HohammiHilaa to keep u cat, and that Hindus con^der it u grgat siii fo injure evea 
a single hair of a oat. IE is aow recogniaed that the saccess ot mcasurcE for plague preTention depend* very 
greatly on the attitude of the people towards it. The utrongcst point in favour of reconimeudinB the keeping of 
ovt^ is that nny prejiidiw that is likely to be mi;t with i» in fatv^mof, and not ugainet, the keeping of eats, 
excepting in the aise of the BhoivaD Dhcrs and a few Jnin8 (and their nnmlierB are not large). It is clear then 
that tbe cat is effective ; that it rtrikt-B At the root Qf tbe due&so ; and in this diatridt it is m-ailablc, and 
thnt it is acceptable to the people. During the past ten yeaiw I have Been many measnres intiodutwd for 
pbguo prevention, To all there haa been more or lei^s oppoBitlon. To the keeping of cats there ia pra^tie&lly 
no opposition, and it is clear that the keeping of cats i* j^m- inveJUnei- the people's remedy for piagae prevention. 

An InterestiDg suggestion ib tbat made by Sa.igoU to the affect that rats and gmaea pigB 
should be used as " plague barometers." His argument is that ii these rodeuta are kept in 
the house, fleati leaving an inEectied dead rat will attack thera in preference to human beings, 
He suggests several cages to each household, each containing at least three rata. Guinea 
pigs also attract P. cheopts. These animals will then act : (1) As " plague barometers " ; 
(2) as flea-catchers and retainers — flea traps, in short ; (3) as " locality indicators." Saigol 
notes that the method cannot be said to be unnecessary, because it ttn well known tbat on 
the appearanee oi an epizootic amongst rats all the healthy ones quit the locality leaving 
their sick and dying behind. These latter are the source of infection. " Barometer rata," 
being unable to escape, would indicate the presence of the diseaae. 

The same author- has recently recorded his experiments with the Danysz virus, " ratin," 
" azoa." " oominon sense exterminator." and sulphur fumigation. In uo instance have the 
results been entirely satiBfaotory, and, as regards rat destrnotion on a large aoalef the 
outlook is at present none toe hopeful. 

Colvin' has a paper on the latency of plague and its spread by means of fomites, citing 
eases in connection with the Glasgow epidemic. There seems to be no doubt that in theaa 
iastanoes the infected clothing conveyed the contagion. He concludes with the following 
quotation from Simpson's well-kcown treatise on plague : — 

There ie one feature of the present pnndemic of plague that presAgcB danger in the fntare. It ia that 
notwithstanding its apparent (liability to cause In one pliice a gTPat epidemic, it eiJiibits in Mma places 
taarrellona powera of rficrudewence and rejii^taiice to all known meainvireH of preTeoition, and thb even when the 
■caaes ore few. This fcetiiicionH. capacity, combined with its traasporiabilitj. maJEeB it foranidablc because iU 
■low program, lew canes, and powibly slight mortnlity nccuNtom tbe i>eople to it& presence and lull the nuthontiee 
into a frame of mind of lookung- upon it ae a diBenae that can be easUy eontrollcd. In the manatimc! it gradually 
dotBitacU over different parta of the country, aecnring a hnn hold in aome locahtitw, which again form fresh 
eenti^K for its activity, until in the contae of a few yeara it is firmly eatahlished in the ecinnlry at many centres 
and only awaibi the qonditiQtw, nepi^enry for its development into an alarming epidemiu. 

Thompson' deals with experiences in Sydney, and is of opinion that the exclusion of 
rats fi'ou occupied buildings in cities is the only measure which can permanently diminish 
the susceptibility of India to plague. This, as be points out, is tbe true preventive 
method, the use of the prophylactic, evacuation of infected places, and rat destruction being 
remedial. 

Someth-ing baa already been said regarding tbe disinfection of ships infeeted with plague 
and infested with fats i»e^ " Disinfection," page 44), but a note on a paper by Bonjean' 
may b@ quoted ; — 

In 1'903 the Interan.tiooal Conference, tneeting at Paria, indieated three proeefises: (1) aq Hdmixture of 
salphnrouB acid with a tiuiall quantity of eulpharic acid ; {2} a mixture of the maaojdde and diozidB of carbon ; 
and (3) carbon dioxide. Of these methods the 6.tsi ia dc^tracbivc to insects and bacteria as well ua to the rodents. 
At Hamburg; the toxic gait (.\>nAi9ts of carbon monoxide, 5 volumea ; carbou dioxide. 28 volumes ; and nitrogen, 



* Saigol, ft. 0. C^cember, 1907J, "Rata and Gninen Pigs ta "Plague BarometeM ' o. Rat DeatrnetitML" 
Indian Nrdicnl OaiMe, Vol. XLIl. 

' Saigol, a. O, (Jttly, 1908J, " Rat Extermination," Ituiian Jiffdunl Onwlte. 

' Oci]viii,T. (NoTcmberSOtl}, 1907), "IsBaboDic PkgQC fltill lorkiDg in the City of Qla^ow?" Lanett, 
Vol. IT. 

* Tbompaon, J. A. (Deuember Slat, 1607), " Protwtion of India frgm InvasioD by Plague." BHtiaJk Mtdital 
Jsrwrna}, Vol. II. 

* Boftjean, E. (March 21a(t, 1908), " Mean* Employed for the Dertmction of Rata on Ships." Latwt, Vol. L 
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77 Totnmea. TUJa prooeea effectafllly kills the podeota without injuriag tbo morctmndiM cam*d on veaeela, but it Plafuc — 



hfu dieadvADtfiges. It requires contlj appanttue und a piolongcd exposure to the gnsea-^not Lcm thftn 24 hours. 
Fartbor, it is dangerous to oian, wliilv it dota uot d^troy insects- Tbu use of uaiban dii^side slope bn» been 
Kbandosed owing to itH bi^h priue. In Franre prefeienca u given to n mixturu of sulptauroas ivnd Hutphnric ntsiA 
gIBMs, dbtnincd bj the free uorabQHtlon of sulphui in air, but M, BodjL'Ud'is ejcpodmeDtiihAve-thovm tbut t>iilphurf>iiB 
iicid alone, in the proportiDO of 60 to BO grnmnice of the gn* per cubic oietce, destroys rats oliaost as quickly 
with oat exciting 9o dcstrnctive nn ArtiOQ npon mercbnndisCL It is importAnttonToidbumtdity in the aira« much 
A» powible and to driTc out tlic residual gas nfter the cats have been killed. Itl ftctHftl pMCticc the giis mAy be 
produced by the Marol iipparfttUH, using 70 granjiHit's of Liqoelif.'d sulpbitrou? acid per cnbic metre, or by the 
Clayton or aamtbiur-De^los nppanitus, nsiug 3.1 ^rocunieflnf sulphur per eubio metre. After two honra the remainiug 
gM is removed by vcntilatorB and the dead tata are burned or thrown overbanrd. 

LeiflhraaQ' records the views reoently advaooed at Berlin. Gieroaa held that it was 
absolutely DecGSsary that all ships which had aDchored at plague-infeoted ports, orbad taken 
oargo from them, should have all the rats destroyed by bokib sure means, so that none Bhould 
be free to get ashore at a new port and inf&ot the rata of that port. The ideal gas for this 
purpose has not yet been discovered, but, after mentioning the disadvantages of liquid 
cB-rbooic aoid gas and sulphurous acid as used in the Clayton process, he reoommended that 
already mentioHed under " Disiufection " {jmge 44). and which consists of carbonic oxide 
5 per cent., carbonic acid 18 per cent., and nitrogen 77 per cent. Its advantages are — (1) i( 
is devoid of amell and of chemical activity, and is thus little likely to damage cargo; 
(2) it is very deadly to rats and certain to kill all of them on board ; (3) it is relatively 
cheap and can easily be produced in very large quantities, &o that even large ships oaa 
be filled with the gas in a few hours. 

Tjaden pointed out that its failure to kill fleas constituted a grave defeat, and thought 
that in many oases a sulpbuc prooeas might he preferable. 

There is little to be said about the treatment of plague, which still remains more or less 
symptomatic, but Elliot^ speaks well of coUargol, an allotropio form of silver. It is soluble 
in water about 1 in 25. Ho used it in iutravenous in^Qctious, 1 c.c, of a 1 per cent, solution, 
and he thinks the drug merits further trial. 

Chofcay^ writes on recent progress in the serum-fcherapy of plague and oonoludea that in 
Yersin-Roux anti-plague serum wc possess a useful and efficacious remedy against plague. 
He points out that ih: abtsnce f)f aW aniitoxic aeii'ou is responsible for its liojited utility. 
The whole secret of the treatment lies in applying the- serum very early. Indeed, after the 
lapae of 4:3 hours it does not appear to Influeuoe the course of the disease perceptibly. It 
would seem also that the action of the serum is more beneficial after protective inoculation. 

Relapsing Fever. See " Splroohstosis " {page 135). 

Scorpion Stin^;. Scorpions are common in the Sudan, and cases of scorpion sting 
by no moans rare. Profesaor Werner, Of Vienna, hfts kindly furnished me with the Eollo'wing 
list of the Species of Sudaue^e scot-pions identified up-to-date by Dr. A. Birula of 
St. Petersburg. 

1. PrionuTUi (Buthtts) amouretaii, Savigny ; the big, yellow, thick-tailed scorpion of the 
Northern Sudan deserts. The crests of the upper side of the last segments of the tail are 
toothed and strongly raised. In the next species they are smooth and feebly raised. 

9. BuihtiM quinfineatriat'ig, Hemps and Ehrenbg. ; the smaller, yellow species with the 
tail more or less blackish at the end. It is the most common species, and is found in 
gardens in Khartoum. 

3. Bottentotta (Buthut) minax, C, L. Kooh ; a brownish species Found in the Southern 
Budan on the White Nile. 

Some statistics- regarding scorpion sting in the Sudan are available. Bray in 1903 
reported twenty-one deaths from this cause : the age distribution being, under 1 year, five ; 
[rom 1 to 5 years, nine ; from 5 to 15 years, seven. 

In 190O, forty oases of deaths were known, one being that of a young adult aged 
18 years. In the 1S98 Sudan campaign, a British soldier waa killed by a soorpion which 
stung him several times in the back. 



aontin^i 



' Leiihman, W. B, Upril, 1908), "The Internatioiud Congress of Hygiene, Berlin, Sept., 190?." Jounal 
of the Itnifiil .irmij M«l!r.nl CoTffty Vol. X. 

» Elliot, A. M. (AnfMt 17th, 1907), "Some Remnrks on Pkgue." Lancal, Vol. II. 

* Choksy, N. H. (May 30th, 1W6), " Oo Recent ProgrcM ia the Serum-Thempy of Plague." Briliah Maiieal 
JeumitJ. Vol. I. 
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Dcabh above 13 years of age ia said to bo rare, but in 1907, ab Omclurmait, there were 
two fatfti c$.&^& out of a total of eighfcy-eight coourring in persons above this &gQ. 

Altogether 167 naaea were treated id the Civil Hospital, of which eleven terminatod 
fatally. 

WilBon' is the author of a paper oq the venom o£ Egyptian soorpions. The three 
comiuon apeoies in Egypt are Bntkns qninqHeniriatuK, Pri'murue dtriniis and Buthur mannis, 
a blaok Boorpioa. The paper is ohieBy of a physiological nature and evidences much oareful 
work. The chief Bympfcoma in man are given {vide inj'ra)^ and others more rarely seen — Buoh 
as hallucinations and mental disturbance, sometimes Gonvulsions, weak pulse, rapid 
respiration, etc. Local redness and swelling may be present, but often the locat reaction 
amounts to no more than would be caused by a mosquito bite. 

A list of animals immune to the venom are given, amongst which one notes a species of 
gerbil and of jerboa. One tabulates here BUoh of the general conelusionB as are most lilsely 
to be of value : — 

Tbo venom is a clear, slightly viscid ftuid of fnistly acid reftctlon nnd high specific grarity. It contains ItOTa 
SO lo SB per qent. of solids of whigh ingi'gn.riii; suite form ft uon-iiderjkble part. Proteids in pnrt uoagulahle hy lient, 
Are pnswut and probiiV)]; form the moat imporUat organic constituent. Tlio ehatnul&n of the venooi »ppeat to 
difer in difforont species. 

Tht: QotiYG priaciple of tim vcaam is nppnnintly of n proteid mtture, So' fiir my invcatigntioDB tend to elictw 
thnt it: iA either & nticleo-albiifflia, Acid-albu rain, or a primiuy Albumoso. 

The active priuciplu is eQluble in gtycurin Ksd in iialinB aolutlaa; it ia probably insoluble in poro w»toc and is 
iiLsoluble in SApcrcsnt. uluohot. 

The active principle ia uiiaflecfed by drying. When iu solutioil it is vurj Fesistnat to putrefaction, and ia not 
a^Qcted by benting to lou' C. for short periodB, but Is destroyed if the boating ia continuc^I tw fmiu ti to 
15 minotoe. 

The taiaitnum fittnl dooe of tbe toxin for the guinea pig is iLpproxlmiLtelj 1 mg, per kilc^rHmme. The toxic 
value ia, therefore, 10,000,000. 

The amount of toxin contained in the glnndq pf diOfureat Spcoica of -KiorpioQ AppeiiiB to differ. Of the thne 
epQcius examiocd, moflt could bu obtained from BiUhus guiit^icatrialm, least from Prionurua dtrinta; the former 
ia therefore to be regfirded tia the most venomona. 

The Bymptoma in Aciim^ls a.m rKfenible to the muscular nnd ^landnl&r tinue«, oonsi&tiDg of miMcnliLr 
Bjiasta^, cOpiona »ccrctious and oppArcat mUsculHr p«mly»i«. 

The inuKulnr Hpobuiti are of pcriphomi origin and aro due to the direct cxcitEug nation of the poison 
and to tho incroascd cSE'TiE of Htimnli upo^n the rontracitile tiaBue. The parfilysifl is due to the great deprewion in 
the czcitiibilit; of the moscles to diroct and eepecially indiiuct excitation rtanlting from the fatig'uc broaglil on b/ 
the actiou of tbo poisoa, 

Death is DDainly due to the inability of the respiratory muacles to respond to Btimulj 
reaching them from the central nervous system. Thuie also appears to be a direct action on 
the pulmonary tissues, the eS.eot of tbe poison being po&sibly to produce spasm of the smooth 
musole of the bronchi and pulmonary blood- vesseis, 

The efTeota of aeorpion venom in man are comparable to those seen in the guinea pig, the 
oonvulaive symptoms being, however, much less prominent. Looal pain, vomiting, sweating 
and salivation are the most marked symptoms. 

Death from scorpion sting is very rare in persons above the age of fifteen years, but 
oooaaionally occurs in adulta. 

Certain animals living under conditions vrhiob render them liable to the attaok of 
scoi-pions are immune to the venom. 

Nicolle and Catouillard'^* experimieoted with the vanom of Heteromttrag ifiaurug, a 
oommoD North African species, with a view to finding an antidote or s, protective aerucn. but 
their results were disappointing. I uuderstaud a more promisiug research is now proceeding 
in Cairo. Antivenin, as is to be expected, has no protective aotion, as scorpion poison does 
not seem to resemble any form of snake poison, Some persons, fakirs and others, have a 
eurious power of handling soorpions with impimity, although s^tung by thetu. so that there 
must be some way of producing immunity. 

Simpson^ recommends a paste of ipecacuanha as a local application in caees of soorpioQ 
eting. 

' WilaoQ, W. H. (1904), "On the Yeaotn of Scorpions." Rteord* of Egyptian Garn^nusU Sthoal of 
MtdiciTu, Vol. II. 

' Kicolle, C, and Catouillard, Q. (1905J. C. tt. A'oc. BioL^ t. WflU, S31-233. 
■ Simpson, W. J. (1905), " Mtiintconuco of Hijalth in tbe Tropics." London. 

* Aiticle not uonsnltod in tha ori(jitlit]. 
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Scurvy. Coplans,' in & paper on Scurvy in South Africa, endeavoured to ahow that 
the dibease was duo to an infection for ■which food may act as a vehicle under conditions of 
dirty storage or dirty preparation, and that its infectivity depended on the iusanitary habits, 
the degree of intiimacy, the overcrowding and, perhapa, the unwholesome occupation of those 
who Were ite victims. In the diacusgion on this paper, Wright upheld the view that scurvy 
is neither a bacterial disease nor that It ib associated with dirt, but that it depends upon a 
diminution in the alkalinity of the blood. HoO'Ce the admin istrat ion of potatoes, fruits, raw 
meat jucce, etc., is scientifically justified as supplying all the olementa which are turned into 
alkalies in the body. A much more rapid result can, however, be obtained by the exhibition 
of laotate of soda, lactic acid being the acid most easily converted into carboDic aoid in the 
body. Lime juioo ought to be eschewed as containing oitrio acid, which can only decalcify 
the biood, and is uaeleas as an anti-30orhutio, because it breaks up into CO., and HJD without 
leaving any residue. The quantity of citrates in lime juice is too small Co oe of any 
value. The rest of the discussion, though interesting, yielded little of definite value. 
Kenwood thought that infantile scurvy was probably a different disease from that described, 
and Willoughby cited the theory of Took I (VtcJ of Christiania, who believes scurvy to be 
simply a ohronio ptomaine poisoning, This, it is Said, is the only theory which adequately 
espies all caaee of the disease. {Vide infrn) 

A different view ia that taken by Barnardo^ as the result of experienae in Somaliland. 
Ho is inclined to think that sourvy is a toxaemia, duo not to any new ^pocitio organism but 
to the bacteria normally present in the aSimontary canal whicli have taken on an abnormally 
active development and toxin formation consequent on the diminished vitality of the 
n^ucouB membrane there, and a diminished bactericidal power of the tissues generally. 
This, if true, indicates the oshibition of intestinal antiseptics. Barnardo agroes with 
Wright as regards the blood change and the usoleBsneas of lime juice. He regards pickles 
as a useful addition to the dietary, and reoonunends frGsh meat juice combined with 
potassium citrate and calcium ohloride. 

An interesting paper is that by Ekelof^^ on the Swedish Antarctic Expedition, wherein 
he, like Willoughby, aUudea to the theory of Torup (not Tonk) of Cbristiania, as to scurvy 
being & chrooic ptomaine poisoniitg dus to the intfoduotioa into the body of some non- 
organised matter, foreign to, and dangerous for, the human organism. This must be of the 
nature of a poison due to a peculiar and slow decomposition takin^i; place in badly preaerved 
(<?.//. badly salted) meat and fish. While Ekelof thinks this is the only theory giving an 
intelligible explanation whioh^ in ita leading features at least, is compatible with the actual 
oircumstances, he is careful to point out that it cannot be true in its entirety, for sourvy has 
attacked expeditions furnished with provisions of first-rate quality. 

Hotat and ProHch,* already quoted in connaction with heri-beri, conducted feeding 
experiments on guinea pigs, and their results may be tabulated : — 

A one-sided diet consisting of various sorts of grain, groats and broad, produces in 
guinea pigs a disease that aorresponds, niacroscopically as well as microscopically, to human 
scurvy. 

On the other hand, they found that this disease does not occur after a one-sided diet 
oonais.ting of fre^b cabbage or frush potatoes, whereas it again is produced by dried potatoes. 
That ia, the disease originates in guinea pigs as well as in man as a result of a diet confined 
to some special nutrimenta. 

They have further observed that the disease is favourably influenced by different sorts 
of nutriments known, frora human experience, as " antiecorbutios." They have, however, 
also found that at least one of these nutriments, that is cabbage, loses a deal but not all of 
its preventive power when boiled for half-an-hour at IICP C. 

Finally, they quoted several examples showing that the same or Similar one-sided dieta 
that produce the disease iu guinea pigs have repeatedly produced scurvy in man. 

However, they have not, hitherto, been able to produce the disease that has been the 
proper aim of their experinients — that is, the younger brother of scurvy or ship bori-beri — 



Trant. Spid. Soe. London, pp, 79-04. 
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» Barnardo, J, F,{Jti17, 1904), " Scarvy in aomaliland.* 

Mrdiciil OazclU, Vol. XXXIX. 

' Ekchit. K (Octot)cr, 19U4), " UedlObl Aspects of tbe Swedish AJltbtctic E.xpedition, Oct., 1901~Jail., 1904." 
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Scuiry— thongb thsy have repeatedly, in guinea pigs, seen abortive oawB of scurvy recalling the lattet 
emtmn«i diseasa. Tbia problem la, however, by do mcans clear, nor have they hitherto been able to 
make experiments explaioing, in an unmisb^keable way, why the one-sidod diets mentioned 
above produce ecmvy, 

Okadft and Saito'* found a micrococcus iji the blood of sctirvy patients, and regard this 
as the actual cause of the disease. 

MacVicar"* came to the following oonclusioDS from observations made on aatlvas in. 
Cape Colony : — 

1. The disease oommon amongst the natives of his distriot, kuonvD to them as 
^' umtsbetBha," ta true eourvy. 

2. The main oauso of the disease la the absetioe from the diet of fresh food, aDlmal or 
vegetable. This in some oases was not entirely abaent, but present in the diet in insufficient 
quantity. 

3. Muscular exertion precipitates scurvy. Thus, in several oases, though the patients 
had been living at their homes on a diet lacking in the fresh element, they showed no marhod 
aymptoniB of Bcurvy til! they oouimenced active work. 

4. Food may be in perfectly good preservation and yet lack the ant i- scorbutic power of 
" fresh " food. Thus, men on polar expeditions using tinned vegetables and even Ume-jiiioe, 
became acorbutio, but lost their aymptoms of scurvy as soon as they had access to " fresh " 
e«al-me&t. 

Scurvy visited the old civil prison, Khartoum, and was present In a severe form, 
simulating beri-berl and causing one death. As to the cause, it is very difficult to come to 
any conclusion, though one ia inclined to favour Barnardo's viaw. The diet was certainly 
of a monotonous nature, and rapid disappearance of the symptoms occurred when fresh milk 
and beans wore added to the dietary together with melons, and when oral hygiene received 
proper attention. 



Sewage. It ia, of oourse, impossible to enter at all fully into ao huge a subject, and in 
any case certain aspects of it fall to be diacuased under " Sanitary Notes " ^Third Report). 
Here we propose merely to indicate some general papers of special interest to those working 
in the Tropics, and to consider others containing points not commonly found in text-books. 
It may be said at once that one of the most useful little works on sewage disposal in the 
Tropics is the essay by Major Smith.' It dqes not tend itself to q^aotation nor are the 
oonditloQS mentioDed altogether thoas prevailing iu the Northern Sudan. The work deal? 
with true, humid, tropical regions where the rainfall ia heavy and problems are more difficult 
than in dry and desert districts. Much, however, applies forcibly to the posts in the 
Southern Sudan and will repay careful study. 

An excellent paper ia that by Cornwall-' on the system of drainage and sewage (domestic 
and municipal) heat suited for tropical oHmates. The various aystema are briefly but 
Adequately considered, and their advantages and diBadvantages disouBsod. Ooe has foimd 
this article of great service on several occasions, 

Of the same class, but more extended, are the papers by Simpeou* on tropical hygiene, 
who notes that the secret of suecesa in any conservancy system in the Tropics is the 
protection from rain and floodlngs. 

Of books, " Drainage Problems of the Eaat," by James ■ " The Purification of Sewage," 
by Barwise ; and the latest edition of a work on the same subject, by Dlbdin, will bg found 
of value. 

A useful, illustrated description of the Liernur system will be foxuid in the Lancet of 
July nth, 1908. 



« Otakda, K., nnd Saito. Y. (1907). Quoted ia Ms-ii^a^ Anmuil. 1907. p. 493. 

' MucVicar, N. [10O7). Quoted ia Msdvitl Amiintl. 1907, p. 494. 

' Smith, r. (London, 1904J, " Drainrtge, Scwemge aod CoiWerviincy in Tropical CoDHtries and Elaewbere." 

• Cornwall, J. W, (Angnat Ist, 1009), *'Thc STstem of Dminage and Semjmge {Domestic and Municipal) best 
suited for Tropionl Glimfttiw." Juiimul a/ Trnpiiul Afedieim, V&l. VI. 

' Simiwwu. W. J. (December IStti, 1903, Had Jnmiary let, 1904), " Collection, Bemffval and Di«pQ<»l of W»rt«. 
WAti-w-"" Jau-uuil of Ttapical Medkins, Vols. VI. and VII. 
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An interesting aocouat^ is given of the suooessW working of a sew&ga farm (aeptic tftqk 
syBtem) in India. It serverl a leper aBylum which contained fifty lepera ; the whole of the 
effluent w&s used on a farm of about five-and-a-half acres, and the produce from the farm 
amounted to thirty-»ix tons per a-arc, Flaataios, guinea grasa, lucerne graas and vegetables 
were grown, but karbi and jowar (dn.ra, millet) constituted the chief products. Tin this 
ooDoection one may note that therie is no evidence to show that the growing of imit on 
aawage farms is injurious to health, tride PiMic Hoalth, December, 1906,) 

The gae given off from the septic tanks worked an engine, which actuated a small 
centrifugal pump and daily lifted eb much of the fluid to tfie filters as was required. The 
fodder cropB were used for the feeding of bullocks^ and the profits wholly maintained the 
fifty lepers. 

When the effluent, as in this oase, is chiefly applied to the land, one purification only 
of the sewage appears necessary, and nearly the whole of fcho offluont used on the farm 
came directly from the septic tank. Unfortunately, the cost of eatablishiuent and of 
maintenance is not tnentioned. 

Caldwell'^ contrasta artificial and natural disposal of sewage. He points out that the 
throe principal methods now employed are the chemical, tbo biological and the natural— 
the first two being classed under the terra " artifioial." He apeaks strongly in favour of the 
natural methods, eepecially when shallow trenches are used as in aoine parts of India, 
saying : — 

"The contents of latrine Imckets and ni^ht-stoola aro coUce.ted Ly the swocpcr, diimpcd into a 
Crowley's filtb eort, nad carrietl to tbc gnwy frirtii, ^here the c&nteat6 of wiel) cart, Avernginp fiinty kaUqqb, 
are emptied into n Crvach 9 iiicbe& deep 5 feuG mdie find 16 tcct loug. Tba trcncli is ibcD OXliid in, &Dd in tha 
couTiiu of H fcwdfi^e aU Lntoe of oScaaire lunttcr biu, uadCr the iaRuunoe of tho Soil Oi^niitsnis, iLb«o]Utclj 
dkappearcd. It is jin iQtormting fiLCt. as be^imng oh the pTOMiDce of the nec«asBjy organisiuH in the §upm11«iiLl 
Uyen^ of the soil only, tbnt a hone, galloped over groaDd newly opemtcd uo, could not maka aa impnmioa in th-e 
soil deeper than two inchoa, whereas if refuse wsa buried At a greater depth hones r^idi nlmor^t )mce-dccp in the 
■oil wheu taken over it. I have laywlf exAmined Nimplesof soil cftrefiilly by ordinary buctcorio logics I methoda, 
and I have ucvcr tncce&ded in detecting the prescooe of coliforin bodies Inter thna the fifth dny i^fteT buiinl, bnt 
I must nt the o&ma tme m&ke it abS(>lutoly clear that I have nu intention to dognutute ooiaetiriuag a mntler 
which certninly Qceds farther invest!^ tioQ." 

This quefition wiU be discussed more fully under "Sanitary Notes" (Third Eeport). 

Kenwood," in criticising a paper by Starkoy on the economical disposal of sewage in 
small rural communitios, draws attentioit to the danger of sewage becoming ovcr-septicise^d if 
left too long in a septic tank, The result is a deposition of oolloid matter which renders the 
working of the tank very ineffective. 

Phelpa and Winslow^ advocate the use of methylene bine in testing sewage effluents, 
i.e. as regards their stability with reference to putrefaction. They state that it directly 
measures the quality of mOKt importance in a Sewage elUuent, i-v, its fre't^doni from the 
tendency tq putrefactive chajige, and that it register* this with a greater delicacy than any 
method with which they are acquainted. Moreoyer, it is so eimplo in technique as to be 
peculiarly adapted to sowage works whore neither a laboratory uor an expert chemist are 
available. Their description of it is as follows: — 

A small portii>n of na aqiieoBB Bolution of tbe dye (la our experiments 1 c.a. of a 0-1 per cent, eolutfon) is 
added t» the Manent in a g-lau Bto<ppei«d bottle (250 e.c. ftipacity in our work), aud tho SAmpic is then iDcitbated 
either ttt 20° C. or ftt 37° C. The blue oolonr of the Bolntion remiiioit practicHlly uRchfuigod during the ]iciriod of 
obmr^twa imtll the avnUable oxygen contnined to It ia n«d ap and pntrufaotive c^^cditioL." arise. .At tbiH point 
the dye is reduced and dccolorLied. Tbc time ref^circd for aucb dccoloriBation id a qunntitAtive mfduure of the 
d^rCe of patTescibilitj of the sAmplc and the retention of the colaur for a period of one week or more, at 20'° C, 
or of four days at 37° C, may he teien M an tudicatoi ol its stability. 

Clenieaha,* " in two papers considere the value of chlorinated lime for sterilising Septic 
tank effluents in India, in order to prevent the pollution of rivers, and concludes: — 

(i.) That 5 graing per gaUon of chloride of lime is aioplo to sterilUo « bad effluent, and that this amonnt 
leavea a ^ood margin for erratic working;. 

* " A Bucce^nl Septic Tank and Sewago Fnrm : Notes from India." LtiHcr.t, June 4th, 1S04, Vol, I. 

' Caldre;!!, R. (March, 19 08). " Artificial and Natural Sewage Dispoml Contnuted." Jonrattl of the Roj/al 
Intiil'iU afPMic HraUk, Vol. XVI.' 

* Kenwood, H. R- (Angust 17th, 19071, Weoting of BrEt. Med. Assoti. Sec. of State Medicine. L-incrt, Vol. II. 

* Phe!p», E. B., and Wioslow. C, E, A. (May, 1907), " Use of Methyleuo Blue in Teetlog Sewage Emacnts" 
JovtiuU <tf Inf«iv]\a Ifiatiua, Snppl. 3. 

* Clemeaha. W. W. (Uareh, 1906), " E.\porimBnt8 for Steriliaing Septic Tank Eflllaeat." Iwlian Mttd<eal 

* Clcme«ha, W. W. (October, 1906}, " Further Note on the Use of Chloride of Lime to Starllise Beptiu Tauk 
Effla«nte." Hid. 
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Sewage— (ii.) TliaL I gmiii per fsUoa of ohtoride of lints is so^cient to sterilise nu uffiiiea.t, provided (he Umc 

eoiitin,tiM cfiitaift* o»er 30 per tfOflt.nvAiUblc chlorine, thiit it H&ddcd in tin; laeat mctliod, andttint the eiHuent isBgoodonc. 

(iii.) That aunliglit is the powerful factor in spUttiog np the urwtiLble compouod* of o^tygen, hydnigcn iind 
chlorioo. 

(iv.) Thnt A wi^k «a1utioo of chloride of lime is nlt^rod with cxtraordiiuirjr rapidit; in the fruoligbt ; the 
Httoai^r the solution the less it in altered. 

(v.) That cvQu woak solutions lofte very tittlo of their nTHilable chlorio'e if kept out of the don. 

(vi.) Thnt the t>e^t method of ndding cbloridc of lime to no cfSucnt in to mnke a mixtnr<; of the ponder io 
wntor und run in the liquor. For this, procow it ia necessary ta muko up a stroag solutioa, six or twelve ounces per 
gultou, nod keep the lid on the reesptocLe. 

(vii.) Tbat a weak solntioo of chloride of lime bo rapidly oxidiftes io the sun that free chlorine conBot be 
found Id the river a sbtirt dJHtHnt'e from tiie drainage outfHlf. 

(viii.) Thiit the chloride of lime kept imder auitnblc conditioUB docs not detcriomto so rapidly ns to reader 
lihc procctB linhlc to failurii. 

Dieaussing posgiblo objeotions to thia method, ho says th&t evon thf5 best effluent 
oont-ftins milliona of organisms per o.c, and that in India, where there are araaU installations 
and a very concentrated sewage, which is practically wbolly human Bxcrement, it is advisable, 
when it can he doae cheaply, to stenUse the ot^luent. The objection that chlorinated lime is 
very Unsuitable, and rapidly deteriorates in a hot country, can (he says) be met with a little 
arnmgemBnt. The papers are iatorusting, but ono is inclined to think that in most diatriote 
proper iippliGatioo to land would be preferable. Further information on this aubjeot will be 
found in a roviow of a paper by Korpjuiweit.'* 

O'Meara- furniahEia a useful paper on sewage purification in India generally and 
Mirzepur in partieular, disoussicg septic tanks, continuoias filters versus contact beds, and 
several other subjects. As he tabulates bis conclusions in each section his re^ult^ are easily 
followed.. 



Skin Diseases.. Under this heading we deal with recent work on thesa oomplaints 

aa they present thcinselvea la the Tropics or in sub-tropical countries. 

Madden" ha^ a paper on " Nile Boils ia Egypt." These appear during the hot monibs 
and osp-ocially in the damp weather towards the end of the summer, and chiefly attack 
European residents, though the native Egyptian is by no meaoa imtnune. The Nile boil is 
an indammatory and exceedingly painful condition, which does not last more than fourteen 
days from beginning to end. The |a,voarite site is the perineum, especially all round the 
anus, the buttocks, the anas, the hands, the tingei-ii and the face. The boils are more 
ooutmou in men than in women, but are no respeotera of age or sex, though happily rare in 
young children. 

Madden describes the boil originating in a hair follicle causing swellings, severe 
throbbing and pain and inHammatory implication of the neighbouring lymphatioa. The 
surrounding zone of redness, the tiny central blister and the pea-green sloughs are very 
typical. The swollen area may be very large. Once the "core" is evacuated the oavily 
rapidly heals. A culture from the slough yielded a pure growth of St-aphi/lacoccnn p^<jget^e^ 
aitreiw. Treatment, he notes, is very unsatisfactory, and consists ohieny in fomentations 
and eipectancy. Madden thinks the old " Bouton-de-Nil " does not now exist in Egypt, 
and that its plaoe has been taken by this acute iuflamiuatory oouditiou, which he regaraB as 
a diatiuat entity, 

Elliott^ follows with a paper on " Natal Boils," but he seems to mix up true Oriental sore 
with the simpler ioflamnaatory oonditions. He thinks conditions of tropical life combine to 
lower vitality and render residents liable to such septic outbreaks. In Natal sores^ if the slough 
does not come away or ia not removed, keloid results. He speaks very highly of the value 
of quinine, which in his own case, although chronic, acted as a specific. Unfortunately, he 
does not give the dosage. In Khartoum I have seen a case in which sniall boils occurred in 
crops, chiefly behind the ears., recurring nearly every year and in tnany waya resembling the 
Nile boil iu mimature. They were not benefited by quiniDe. 

' Korpjaiwcit, O. (Jiinunry, 1909), " The TrcatmuDt of ScWRgu with Chloride of Lime" tjuotod in Joiirnal 
lif Iht Ko'jnl LuidliUe .'/ FyJ,lk HentUt. Vol, XVI. 

' O'Meara, K. J. (July, 19Q8L "Notew uu .SewaKi; I^rtriHoatioii," JutinuU ui the Haijal InnUtuU uf ilUilie 
S^AiUh, Vol. XVI., Nu. 7, 

' Madden, F. C. (Owtolwr Irt, 19o6), ■' Nile Boils," JmtriMl if Trripienl .VedieiM and UufficM, Vol. XX. 

• Elliott, J, P. {Jnnnary Ist, 1SW7), " Nat«l Boils." Juumal of TroptKal M^i/iciM nnrt Uyifieiu, Vol. X. 

■ Aiticlc not coiuultcd in the ongEDnl. 
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Ashley-Emile' describes Zambesi ulcur, which is of a, phagedLcnic naburo, and 

whioh ha.B bseQ supposed to be many things. He statoB that it is duu to inyiasis, 
beiug productid by the latva of a &y, wliioh is certainly not that of lientjah'a dcj^rivna. 
After reading the paper, ona cornea to the oonolusion that Gnrdi/lubia anthropophaga. is 
to blame. {See " Myiasis," page 137.) 

Shattuck^ has notes on chronic uloei'B oocurring in the Philippines. He dBSflribes four 
types and diseuBaea their etiology, but without corning to any definitB diafjnoBis. 

Of greater iaCeretit is a p&cullar skin disease dosoribud Ijiy Ziemann"* as affectuig the 
negroes on the West Coast of Africa. It is a leucoderina, and apparently Bomething like it 
exis.tB in Britiali Central Africa. Ziomann says :^ 

Tbe dLseoAG u cbtLntctGriiicd by the appcaKini^u of round, o-ral, oir t frit g lit Afly-sbftpcd pnteliu^ of n bright, pnlc, 
yellowish-red colour ou th« <iiciii of the extcniur and flcior tuiriaces of the banda mid feet. The prcdonuDant 
valour of the nSect«d mms i« of n wtubish tioge, nnd tbe ^uoral iMpcct may be compared tu thut nf mtcnsivo 
HupcniciAl burns which bare healiid without the fomuttion of gnmalation tU8.uc. The dlwoac bcgiD.^ at tlic 
ag^ of tom 10 to 15 yCaftt; its coiinW is syimnctrica], either attacking the hniidji firet and then the Eeot, or 
the feet, tir^t nad the baudH Jiftorwardfi, or both nt the sitiui> tin|.i>. Tbo prugr&^n of tho di^itac JM extnimely chronic. 

Dr. Niemann has never seen mors than four-fifths of the surface of the hands or feot 
affected with pigment atrophy, and at this stage the prooess appears to have terminatfid. 
The flexor surfaces appear to be more extensively affected than the extensor. Another 
characteristic of the disease is that the pigment atrophy is practically confined to the hands 
and feet, only a slight further extcaaion being noticeable after the lapse of ten, Bfteen or 
twetity years. There is a gradual and more or lesa complete loas of pigment in the b&ira 
situated in the atrophied rogioms^. Sonsibiliby appears to be norniH.1; a.t least. Dr. Ziemann 
ha» not been able to ascertain any impairment in the sensationB of either touch, temperature, 
or paio ; nor was thure any alteration in the muscle sense. The sweat glauds in the afTectod 
areas were normal. The electrical reactions oE the affected limbs were normal, and there 
was no evidence in any part of the body of any lesions affecting either the nervous system, 
the blood, or the excretory functions. 

EjeucodBrma Ifl oot tincommon in the Sudao, but seems to bo generally regarded aa most 
frequently the result of syphilis. 

Cantlie,* in & genoral and auggestivo paper bo bo considered later, reniarJts; — 

The ooadition I have termed " foot tetter,"' for wn,iit of n batter aiMsiK, an the oxact pnthologj of tbla diiwaMe 
i» not yct DiAdc out. is n tiouhleftoini:- afl«wticiu -of the soles of the feet, eharacteri-Md by nrcns of niscd epid(?rmis, 
which bucomi; Hcnlj and IjArd ; cmclu nud I3s§nrc)t agipi^r a boot the toe>^, c.'^ using' it timiiH lameuc-Hi, and ntU:iidoil )>y 
interne itgbing. The diseijiw ia vmy pemistent, ftQdmaylartffryciim^teut'Hii'cn more af tar th*; patient hns left tbe 
Tropice, recurring diiriiig hot Hammer wenthor in thia country, iilthoiigh ucvor wholly dyiug out during the wiot^or. 

The trentmeat ui to completely coTcr the affected part* with some paste or pla-iter whiob will wholly laccladc 
the air for several weeks ; as thia traitment i» tronbleaome and incoovGaient, few will be fouod to ijarry it out. 

Of tbe aumy nkiii afluutioa'S naiwt arc cobiiikjd to both tumpemta and tr^ipiual coiiatii»s althougb n few luv 
part and parcel of aome K^neral iwudition of tropical origin. Pcrhap? the moet iatcre^ting of thew, and the most 
difScult to rightly interpret, fLro thL< ^kin Icaioins foiiad in sleoping ..ii<^kne44. Strange aa ib may seem, L'a^ett of thin, 
disease daocuur io wbito men coming to Biitiuii,)iad the peculiar wnndurtng, irrcguliir, eosem&touH-lwilcimg pAbcbeH 
prcseabed by the akin would be impOBfflblG. in the prcaont sinte at our knowledge, to explain Krigbt, hncl wo oot 
other B7iupComi> and si^^&s to gdidc llj. 

Molltiscum contagiosuQ^ occurs in the Sudan. I recall a case in an Egyptian soldier, 
and Bxamimng the growth histologically. The etiology of the condition still aeema obscure. 

CaBagr&ndi/" after filtering the ground mags of human mollusoum through a Berlcefeld 
bougie, on examining the fresh filtratie found atnall motile corpuaales elongated or pear* 
shaped, while on staining by Giemsa he found two different elements, the one taking on a 
carniine-red colour, the other a blue tint, The latter are the least intera^tipg, The red 
elements, which seem to possess a granular structure, are possibly protozoa, 

Lipaohiitz"* found different elements which appear to be identical with those described 
by Borrel. They are immobile in the fre&h gtate and do not posfless cilia. Stained by 
Gtemsft for two hours these elements appear as miasaes of small, homogeneous granules, 
which may occur singly, in the form of diplooooci, or as short chains like streptoccoej. 
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' Afihiev-Emlle, U E, (September 15th, 191>5J, '' Zambeai Ulcer." 
Ifyffient, Vol, VIII. 

» Sbattack, Q. C. (December, 1907). " Notes on Chronio Ulcew in the Pbilippioes." 
Science, Vol. II-, B. M*d. Science. 

' Zicnuino, H., Arch, far Derm-, und Syplt., Bd. 74, Heft. "2, No. 3, Quoted in. Urituh .Vedieat Jimrn&i, 
May 13th, 1905, Vol 1. 

• Cantlie, J. (Jniie 22iid, 19071, " Clinical Obaervationa on Tropical Disciwas as they arc met with in Britain." 
BriHah .Vfditnl Jatr^o!. p. 1468. Vol. I. 

• Caaogiaadi, O. Quuttd in ffull. A: VlristiUt PaaUar, Jnnaary 15th, 1907, Vol. V. 

• LipschUtz, B. (1907). iVim. Xlin. fVoeh., t. XX., No. 9. 

• Article bot consnlted in the original. 
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Sldn Frowazek' has suggested tba title Chlamydozoa to molude the pathogenic tnlcro- 

Difie^Ms — organiBins said to be the cause of a group of maLadies, i.e. variola, vaccinia, scarlatina, 
cotUUfued hydroplnobia, avian plague, trachoma, moUuBcuin contagiosum, oontagioua epitheUomaa of 

birds, and ^me others. They are intracellular microbes and approach the protozoa in 

certain partionlarB. 

CaateLlani^ disousBee the tropical forma of pityriaBis versicolor. Several forms es.i8t, 
the two chief being the yellow and the blaok. The yellow, t^ityriasii versieolor Jlavit is the 
coramoneBt. A Pittfrineis alha also oocurs, In which tUo fungus ia very abundant. It is 
easily cured, unlike flava. PilijHasit tn'ifi-a usually attacks uatives alone. Oastellani Lerma 
the fungiia of P. fiava, Microspormi trnjiicniri, and gives a drawing of it as of M. maumni, the 
fungus found in F. nigra. He called the fungus of 7^. alha, M. macfadyeni. Its mycelium 
and spores are of very small dimenaiona. He succeeded in growing M. manxoni, and givea 
its cultural characteristice on various ineidia. What is said regarding prognosis and 
treatment may be quoted : — 

None of the tropical forms of Pityrituif vereicolor show any tendency to spontaneous 
cure. All the forms are very ohronic and may last for life. The forms yielding most 
readily to treatment are Fitp-taste nigra and Pilijriasin alha ; the most obstinate is Pityriaett 
jiafa. For VUijrifuU uiyra and alita,, the uaua! antiparasitic lotions and ointments answer 
■well; a salicylic spirit lotion (4 per cent,) followed by a maid mercurial ointment as, for 
example, white precipitate, gr. 10 to gr. 15 to the ounce of vaseline, gives good results. 
PityriiigLs jlava is much more difficult to deal with; turpentine applied every day and 
followed by a beta-naphthol or epioarin ointment ts often successful, but the treatment 
must be continued for raouths, It is to be noted that in several cases of Piiyriasu fiava 
the fungus ha? apparently a deep, permanent disturbing action an the pigmentation 
processes of the skio, because even where the fungus has bees destroyed the patches remain 
of lighter colour than the surrounding skiu for a long time, though ultimately they beoome 
normally pigmented. 

One knows next to nothing regarding these infective skin oonditlons in the Sudan. 
Probably the Northern Sudan has so dry a climate that their development and growth are 
DOt favoured- This is one of the mftoy subjects on which InformatioD ia desireid. 

While prickly heat {miliaria) does not frequently afflict residentB in Khartoum, I under- 
stand that Bomotimos it causes much aufifering amongst Iha&e statiouQd in the more humid 
southern regioas of the Sudan. 

The following prophylactic treatment* may, therefore, be noted ;^ 

Wear thin. light woollen garment* next the skiu, expose the Ixtdy to heat as little ns 
possible, avoid ooQstipatioa, and apply the following lotloa locally :^ 

Acidi carbolici, 3 ss 

Acid; boracis, J i 

Zinoi oxidi, S i>^ 

Glyoeriui, S ii 

AlcohoUs, 5 ii 

Aquffl q.n. ad. J vi 

and a dusting powder consisting of — 

Magneaii carb., acidl boriei, pulv. amyli, etc. iU 3 ii. 
"When the entire body is involved, bran, starch or alkatiae baths are indicated. Hyde 
rocommends : — 

Acidi carholifli, 5 i 

Glycertni, 5, ii 

Mentholia, 5 J 

Sp. vin. reetif., S ^ 

Aquae q.g. ad. 5 viii 

as a local application. 

Pearso^ believes that in prickly heat the sebaceous glands are primarily at fault, and 
states that their own secretion causes an acute obsfcruotion which then ia secondarily 



' PrownBclc, 8, (April 30th. 1908), " Ohlamydozoa." Bull, io rlnAlilnl Pnsieur^ Vol. VI, 

* CuteUftui, A, (rebrunry l&th, ISO?), " OTjecrvaticmB oq Trppieal PprmB of Pityriafda Veraicoldi." 

* Qaoted in Journal of Tmpieal MfUcina anrt Ht/gitiu, Ang;net Ist, 1906, p. 241. 

* Pcaree, T. P. (Mftj 23rd. 1906). LaMet, p. 1489. 
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maintained by the coDtinued irritation of exceBsive perspiration. The disease is limited to 
those parts of the skin oontnining Bebnceous follicles. His treatment oODsIstB in oily 
applications to the body-surface and tho wearing of cotton next the skin. 

Wellman' haa descrihed a severe chroniD pemphigoid disease of Weat Africa associated 
with the preaeoee of a diplococcus, and Clegg aud Wherry f- dealing with the etiology of 
pemphigus contagiosus in the Tropica, aoramarise their findings and eoncIuaioDB m follows : — 

1. From ca^es at Pt-MxiihUjtta iifunularaTii And one c&s^ of PwnphigM evnta.gia!ntg in an adolt, uiorooocci 
similar to those deacriticd by Alim|,i)iti£ werti iiio1ibt«d. 

i. Althaagh oocnrriDg as woll-diifiii'ed kidney -fhiiped diploco'ici in tb« contente oi the veBicIen, the orgnuism 
iUB.y, on HUpcrQci&E eUkmifi&tioa o! ciHtiic&i, bo itoaf unaded vritb Stcipht/fM-asints pyageiifi mtrcuo. Our cu I tares did 
Qot prodaco indol lu broth, nad the diplococciui Rrraogemeiit was reprodui^ed in milk, or, better, in aenim broth 
cultnies. 

3. A single bumnn iuoctilatioa expcrimCQt trith this orgTini^ia produced tjrptcnl but abortive Tcsiclca. Tbo 
«M«DitiftLly supcrSciftl QAture of tbc iaflnmrniktory proqeag set up in ttio humiiD ^kin. — rcsuliiii^ in Ibff cxodAtiQii of 
xram and lencocytos, imd tlic foruutiou of veuclffl &ad the al^Da3 of &nj tundeacy ta puaoti&te into tbo deeper 
tisanes — cert&iDl; diSerenti&tc Glue micrococcnft from Che ordituu^ pyogenic cocci. 

4, We believe it 4idvi3able to c»11 the dimue FfmpK'^us coaMffVpsfM, whether xn-eucring in cbildren oradalta, 
and the etiological Cactor wonld tbeu best be termBd Mieroeaeeus pfjayhi'ji eiftitiiipim. 

6. Cftsea of typiod Impetigo contiifioBa sboald be examined Aloog aiqulikr line", vt the diaenBe described 
undfir this name iJi paeatbly due to the aam& micro-orgftniBm. 

Sleeptnc; Sickness. Considering, in the first place, methode of spread, one finds 
that in tne latest report^ of the Liverpool expeditioo to Rhodesia, mention is made of 
work in Uganda, where Buccsssful tranemisaion ejiperiments were made with Qlossina fuscfi.. 
It is possible also that O. morsitam, O. pailidipes and G. longipalfiis are also implicated, 
though in this connection one would quote Neave,* who in Kortliern Bhodesia found & 
place which had become infected both aa regards O. paljxitid and man from a locality 150 
to 300 ruilea diatant. Tracing the route of caravans back to tbta locality, he found the 
intervening country Infested With G. inortitan» but nO Q. palpalit and no sleeping gicknesa 
existed. Hence he tbinka Q, mtfrfitam should b? considored not guilty iiqtil th>e contrary 
is proved. 

At present it would appear that not only tsetses but all biting-flies must be considered 
aa poaaible carriers. Thus in the Frenoh Congo, Martin, Lebteuf and Ruband^ have noted 
how young children are often aifeoted, and think that certain " domestic " iasects, suoh 
as mosquitoea of the genera Stegomyia and Marmoma, may be to blame. This, however, 
requires oonfirination, In Rhodesia all the work goes to show that the trausmiasion ia 
mechanioal. 

Koch," as a resnlt of work in Uganda and German East Africa, is of opinion that 
though it may be possible to infect Q. fusca and 0. palUdipei with the trypanosome, this 
roust occur ao rarely under natural conditions that they may be disregarded aa conveyersi 
of the trypanosomes. The same may he said of Q. nuyrtitans, which, he thinks, attacks 
man very exceptionaUy. Tbta is contrary to tho experience of most obs.erverS, and certainly, 
in the Babr-El-Ghazal, G. -niorsilana is a pest to man and animaU alike, 

Koch also notes that though dogs and monkeys are known to have become naturally 
infected, the occurrence ia so rare and the animals have died so quickly after infection 
that practically they may be disregarded as reservoirs of the diaease. 

He has further drawn attention to the probability of the disease being communicated 
by coitus. Thus, of 26 women in the Qerman segregation camp, where there was a total 
of 435 caBBB, 7 had never been in sleeping sioknesi regionB. It would seem that they 

' WellmaD, P. C. fAngost iBt, 1907). " DeBcriptiou uf n Dipioeouciu found in the lesioiu of a aerere, chranic 
pemphigoid Dieoasc Id West Africa." Jonrnni of Tropicttt .UeiliciJu- nad M}>gien«, Vol. X. 

' Clegg, M. E., and Wherry, W. B, (March Sod, 1900), '* The Etiolofrj of PemphigUH CoDtagiosna in the 
Tropicg." Jtmriiat of In/rctimis DistitMs, Vol. III. Cbiua^. 

' Hcsiewed in Lnnetl, April lltb, 1908, p. 1110. Vol. I. 1908. 

* NeaTo, S. (April 25th, 1908), "Distribution at Qloasina." Brilith Mfdirnl Jourffnl-, Vo3. I. 1908. 

■• Martin, G,, Lebcsuf and Rubaud (Marcb Htb, 1908), " EpidSmiea de maladio du wjaimiiil au Gitaso 
Tkaopua." Buti. Hoc. Path. Ejvt.. Vol. I. 

• Koch, R. (NovemLer 14th, 190V). DaU. Mid. Woch., p. 18B9, Quoted in Lamxi, 30tti NoTember, 1907 
p. 1&78. 

Jthimal of t&e Raifal ImIUuU bf Ptcblit BmIIA, Doeember, 1907, p. 751. 

Jmrmal vf TrvjHeal ifedieiM and Byfiime, February 16tb, IflOS, p. 69. 
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Sleeping had oontraoted the disease from their husbands, all of whom had died of sleeping s^ickneBS. 

Sicktiesa— Wheo slenping aicknesa was found in viltagea outGide the glossina belt, woiueu only were 
'<m/h'iivl found la be iuCeeted, the childran and men who had not visited sleeping sickness districts 
being unaffected. In one case the three wives of a man suffering from sleeping sickness 
contracted the disease. As has since been pointed out, if ths converse can take place and 
males be infected by females, it is quite possible that the tsetse fly is only an occasional 
ageut of trjmeinission, and the outlook, therefore, very grave. 

The aboTe-mentioned French observers point out that Koch's views do not explain 
certain cases observed by them. They have never found the disease limited to married 
woiuen, and, as stated, have often found young children affected. At the same time, they 
noted bow the diseiise spreads amongst families aud how the natives of the French Congo 
dread iafeotion by contagion and take measures to isolate the sick. 

The question as to whether or oot the (ryp^aosoine pasa.es a ataga of its life oycle 
in G. palpalie still remains unsettled, despite the work of Minchin and bis colleagues. 

Koch lays stress on the fact that on two occasions parasites have been found in the 
salivary glands of the fly and on the presence of several forms of T. gambieruse. in its 
alimentary canal. He, therefore, believes that such a developmental cycle exists. How 
long a glosainu. can renmin infective is not known, and this is a question which requires 
to be settled lit an early date, Koch believes the Qy to be long-liTed, as it is not i^onii 
to have any natural enemy, while its reproductive energy ifl feeble- 

Minchin' found that the capability of tniecting a vertebrate auimal only lasts for a 
period of 48 hours; with a longer interval no infection was obtained. It was also notioed 
that freshly -caught flies may produce infection with trypan osoiiies without having been 
fed previously on infected animals. Experiments made upon monkeys show that many 
freshly-caught flies are either free from the infecting agent or that some monkeys are 
immune. Thus in one case 2299 flies were fed on a monkey over a Inng period without 
iofeoting it, whilst in another case as small a unmber as 134 flies produced an infection 
in it. When infection did take place it occmred much more rapidly with the fi-eahly- 
eaught flies than mth those that had been fed upon animals infected with trypanoaomea. 
In experiments made with flies fed on an infected animal, Minchin found that be could 
infect nine out of ten animals each with a single fly. 

Hodges,'^ in his very valuable Uganda Keport, deals with the source whence the fly 
may derive the trypanosome. He says: — 

Although Tertelirates of vnTiouB kindt hrave lieen artifiiuiiilly iuooulated with Trj/panoanma gambiifna*, 
yet, mj br as is kuowu at prencut, th^n; ia no wUd or domestic animal whidi, itself almost or quite iiRtnuae, 
nuTies tiiia Trjiparumoma k) linbitunlly ns to nvt aa a "ceAorvoLr" for the infectioD of alcepiD^ dckceBB, as do 
the bif ^toa in the case of the Ttypaanifonut (tnieif, of Nagana. No aniraftl, iod-eed, except the nntive dog, 
and that ia only a few last&oojB, in. places irher« the degree of locnl luEtMrCJon has been ioteD-tc nnd the 
epidemic lins been of conaiderable dumtion, lins been tonad to bu untarally infL-cted; on this point, however, 
Turtbcr research is much needed, for, if thera tDC such a reservoir, it ia mast likely n damcfltin niiimal, and 
might posfiibly be the TM-tira dog il^lf; at bqj mtu, it ia tmliktilj to be aa animal which rangi.'^, ftnd would 
therefuni carry the iDfection, very widely. It is obvious that aniraala whiiJi caa become oaturaUy inteeted 
liy f^loainn palpalw, uuIc'm the fact ia very exceptional, arc iin added daugicr to the oommiuuty. 

Meantime we must provisionally suppose that only the huniaii bcii^ ftttd t.hc fly nwd be sertouily OtMUddered 
ae a^atti ia tho xprcnd oC iafet:tiuQ, tbjit the vaM, mnjority of dies, whure liuitiaii lueiugb nre ^ieuaty or ftb«ciit, ara 
aninfected and harmlefw iii Ihtsmaelvcs, and thnt, if the fly eoiild be oUminated Irom phices ol human concoarac 
sacb as mentioned above, those cxinting elsewhere would ntn little chnQCe of becomJDg infected. 

He also suggests that it is even possible, still, that the conveyance of the infection by 
GloKsina palpnlix, rather than by other QlnntCn/e, or by any blood-snoking insects, may he 
merely owing to ft prolonged viability of the trypanosome in the interior of thia fly ; that a 
migration rather than an evolution takes place, and that it is not a true host. 

Manson^ brings forward an interesting point in a recent paper, by saying that ; — 
It i.4 tiot h little rcmailcablc that, of tho ten case^ of trypanosoounsis in Eiiropeans which have come under 
my pHirsunnl observation, throe of them were feniale§- Considering' the veiy smnll number of European females 
and relatively lar^ nuiobar ot Eoropcaa nialcs in tropical Africn, thif large ciimbei of EenwEes attacked with 
trypftnoHotniaaii 16 a striking oircnniBtaace. I am dealing-, it is true, with very mnall numbers, and it ig riiiito 
possible that the relative duiproportioin I remark on ii accidental; but whCQ. we reflect tbat ith'ttCfts women in 
Africn cxpo^te tIlem^*clTtie, as conipaKKl to men, eomporatively little to tbe coJiditiona favouring the Attack o( 
fH«s!th}a palpalU, the disproportion becomea ttill more striking. 



' Minchio, E. .A. (March, 190S). Qwtrlcrljj Joumat of Mtcroacopient Seienet. 

* Hodges, A. D. P. (Deoerabof 2'2nd, 190ft). Report of P.M.O. East Africa and Uganda Protectorates, p. 19. 

* Manson, Sir E*. (March 2nd, 1908], " My Experience of Trypanonomiasia iu Eimtpeana, and its TreatmcDt 
by Atoxyl and other I>ru§t«." Amutls uf Tn^jiifnl Affiiit-int nmi PurasUo/oi/ff, Series T.M., VoL II., No. 1. 
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Another pgint that has &ttnu:ted my attention in connection with these ciuea is the froquencr (Eptar In. the Sleeping 

eight casee ia which the pwiut wus iBqulred into) with which the hiymptoaw wuru IminediAtely mite-aated by what Sickness— 
WM dcflcribcd as a bite on the leg. The bitiiii^ animsi iiuiy htm! Ekwu a Otonjfina, hut in tlic crtae of fctuJilut — aad ^^ ^u^^ 

two df the bitti-n ones were lemAle;*— ouu wuuld )iU]]poM> thnt the puttii^ont wuuld afford u pn>tcctiou even monj ''" " 

eifeeUve tfuin the trousef dons ia mBU. 

Tuo luuub wui(;ht miiat not be uttacbed tu vrhnt may hovo been mstn uuiuuidence ; but theiu! tatiU un.' curious, 
nnd fltiggistt further inquiry ne to the po!«ibiUt/ liif some hiood-tiii-ker. [jcdiivps nome spccit* of boUsc vcrtiiiii, Uting' 
ajl occssiunnl visitor of Trffpiinoiwina ijiiinbit-jw. 

Next, as regardB the disease itBelf and the parasite which presumably causes it, we find 
Martin and Darre' describing certain nervous. Bymptoms observable at the onset of the 
malady. In one exceptional case, there was a general cutaneouit hyper icathesia save on the 
plantar and dorsa! surface of the (eet where auffisthesia was marked. There was also a 
partial paralysis of the extecaoira of the great toe. Babinski's sign was present. The 
symptocDS alowly disappeared undsr treatment with abOKyl. Tha authors note that pains in 
the feet often constitute one of the first aymptoma and that they are always very persistent. 
They lay great stress on this iatenee hypertdsthesia. which they say permits of an early 
diagnosis being made and treatment being commenced at once, when ultimate cure is mora 
probable. They append a note by K^randol on this symptom, vrhich appeaxB during the 
second month of the illneBS and becomes marked during the third month. The slightest 
contact with any hard object gives rise to acute pain, so that groat care is exercised by the 
unfortunate patient in sitting or Lying down, taking hold of objects, passing through a 
doorvray, etc. The legs, the fora-artns and the hands are the parts moat often affected. 
The pain is sometimes sufficiently severe to make the patient cry out. Although severe, it 
is very fleeting, passing ofif in from two to five minutes, and it disappears in a few days 
under atoxyl treatment. This hypdvjesthetic conditiOD is said to be pathognomonic, and it is 
suggested that it should be termed " signe de K^raudel." 

Attention has recently been directed to th« craving for meat displayed by sleeping 
sickness patients, and Mr. ArehibaJd informe me that along with this a great desire for 
salt was evinced by patients in the Ugnndeae camps. 

Moore and Brolnl^ have a very important paper On the morphology and lifa-aycle of 
T. ffambiense -whiah is likely to provoke much dJRicuBsion. They quote Dutton. Todd and 
Hannington, who, dealing with the observations of Bruce and others in Uganda as to files 
being non-infective after forty-eight hours, stated : — 

Vic bcUt-'ve either (1) that wJEiKitliing is wrqng \a thv- wny in wLiieb Ototirivn palpali* )iiu beqii iiHcd 
in tbew cxperiTnents ; or, (2) that TriipnnoKiae geen^ioMt cam !« conveyed by some other infian.H than by it. 

Moore and Breinl say : — 

So far„ thiiik, from its being Httnblished thitt ulcepiDEf sickness \ii aormitlly nprcad amcrng the African 
population by tht bites o( GlnMMina patpitlu nlonc, it wuuld scctn thAt the moat rfct-iit wotlt ou thif* Mibjctt 
indivntee that possibly the infection through flies i« in the nature of an nccident, and that the mertna by 
which i5le«piiLg siukueis apreadfl, ia the mutner lu which it dooe spread in the Afriuan inteiior, ha.s yet tu be 
difujovcrL-d, 

They proceed to show that T. gajitbiense varies very luaoh in size in the same blood, 
but they are unable to suhsoribe to the opinion that there are male, female and indiitorent 
forms. 

By special staining methods they demonstrate structures not hitherto described, such as 
an intra-nuclear centrosome. as distinct from tlie eKtra-nuulear cuntrOBome or blepharoplast. 
There may, indeed, be several of the latter. They deal with the mode of multiplication 
of T. gaiiihieme in the blood, and especially with the changes in the trypanoaomes relative 
to the stage of infection. They observed a curve of infection, the number of parasites 
increasing and dimmishing in the blood, and direct attention to the formation of what they 
call "latent bodies," found in the lunga, bone marrow and spleen. These latent bodies 
eventually become transfotinsd into small tryp&nosomes, but apparently only a certain 
proportion of them undergo this ohange, the others disappearing. This indicates a coniplete 
cycle in the blood of a single host, the rat being the anicnal studied. 

Id rata the latent torms pAAS gradually iato ttTpaiioAomAs, tb«ae in turn diviiii) tliKiugbi m&oj g^neratiooa, 
and their maltipUcatioa is followed by n metamorphoois which, whetlicr we regHrd it as 4 apecinl form of 
sexual procfiflB, u » form oi pathogenesla, or aa a sexual stage, the fuller detoila of which bava not yet buun 



■ UutiD, L., and Dnrr^ (Janunry 22nd, 1908), "Sor isa symp'tonies ucrveux au d^but dc la Maladie an 

•ommeil." Bull. Soc. Path. Exat., Vol. I. 

* Balviii-U«jrQ, J. E., nnd Bieint, A. (November 9th, 1907), " The Cytology of the TcypmuMOines," AnitaU 
<^ Trapleai Mtdlcint and Prti-suito/iJiTy, Series T.M., Vol. I., No. 3. 



SI'Ct'ping' eincid&tod, aecma nndonbfcdl/ to stand in one of thertS T^1ntioD»l] ipa to the Darmnl cell mLiltiplicat'iona preceding 

Sickness^ the fonuntipa of lateot bodi<j8. The stagfl in qucatiou rcsulta in the prpdqetign of tie latest bodies once mote, 
canti,uu«l *°^ t^'' "y^l^ ^ complete. 

It may be objocted to tbii cooocption that, notwithBtanding the cyclio development of Tiypaiiaioma 
gambiejtae, atill there way cxitit a po^ibility, or piobnbUity. of the tmagferuDce of the tiypaDceoiueB into some 
otber hCMt where a fun.ber nii::tAmoirptioHH, repreaeiiting Gne aexoal etage of ths orgnniame, is piv!eed throogh. 
Th-is, of Course, maj be w, bat n-ii hiivc ib the case of the tTTpanOaOnics of Dottrine a dle»F instance Of a 
tiypaDogome' lifu-Li^tory, wliicli, audor normal oircunietiuices, la Dot tniiuifeiTcd into any oi)i«i kind of hc«t ; 
ftnd, uadei uormal oirciinwtftnwfl,. Tnjpaii&wmti tquipercium must pass through whatever sexxta.\ rtagc it may 

r*ea§, it« wliole life-history in. fact, in the> body uf tbii boTse. Bo«riH< can, liowcTCr, lite slcepiog rickneia, 
Luoculftted from ho$t to host by simple traoamission of blood oa well ag by CQitiisi ia othor words, the 
fiicalty of boiug trfLOsmlttiMl by nimplc laoculntion of blood in shared by TVypawwrna tqvij»rdiim, wherein no 
other hofft i9 iirniiilly LDVolvod, ae well ns by TrypftnMOma g/tmbmui. In tEicfle iclrauffictuices, it i» simply 
DJittiml, Awnming &'u^a to bo the iL^citj^ by which sleeping Bickneaa is tmasmittiiKl, to ndiuit thut this form of 
trn.DMmis.9i0 a may be raecely in the nnture of n mechanical tnuMterence, and h.ive no more Fclatioa to tte 
uexun] net iu the llfe-oyule thin hns the artiflcin! witlidravnil of blood from n. honM! infected with Pounrtf. 
In other WuMs, it would seem that tht tHiMferencfi by ftics in the cage of sleeping eicknesB may hiiTe no more 
sigoiSuince with respect to the life^hintory of the pHiaHite than has the direct incK!iiliitioi] of /Jpuri'M fram 
hoise to liurse by meaiLs of a needle. 

As regards methods of diagnosis, a reoent p&per by M&rtiii aod LebcBuf^ may be cited. 
They have coaipared tka value of the different methods employed for making a microscopic 
diagDoais ol T. gainbiejiee. Id all they sxamined 258 cases with a. view to deterniming what 
is the procedure which enables one to discover the trypanosomea (i) with the masimum 
of certainty and ^ii) in the miniinam of time, and the.t which natives will submit themselves 
to with the least outcry. They recommend : — 

1. Examination for 10 minutes syatemicfllly (a, movable stage being employed) ot 
A Eresh film of blood taken from the pulp of the fioger, or pretenvbly two such films taken 
from two diEfereat fingers, the one from the right hand and the other from the left hand. 

2. If this first examination is negative, and if the p;xtient has enlarged glands, these 
should bo punctured in the cervical region for choice. If the neck glands are too SLuall, try 
the sub-maxillary or inguinal. 

3. If the parasites can still not be found, take 10 c.c. of blood, centrifuge and esamiue 
the leucocyte layer, making, if necessary, a couple of films. 

4. If the result be still negative, the clisb m probably healthy ; but, if necessary, and 
there ia no objection, proceed to lumbar puncture, removing 10 C-C. of the cerebro-spinat 
fluid and centrifuging it for 16 minutes. 

Nattan- Larder and Tauon'^* advise scarification of the erythematous patches for detection 
of tbe trypauosomes, which m&y be found in this way when absent from the blood, This 
refers specially to white-skinned patients. 

Finally, tbe all important questions of preventioa and treatment may be considered 
together. 

A portion of the summary of Hodge's Uganda Report' may be quoted with advantage. 
He says : — 

(a) Tbe djstribiitloa of Bleeping sicknesa, wbiub vms pretty well kciDwn before, except in the case of the 
Nile Province itnd tbe Hmnll L'pidemic near Elgoii, has lieen confirmtrf, and the obserrations uppenr to connect 
thfl diseaaC more oli>§ely thaiir ever with B/i)x»inn jitiipnlit. 

(*J Broadly Kpcaking, the dfigroa of infection and the distance of penetration (other things bein;; equal) 
into the hinterland m everywlrere pioportioaRte to the int«a§ity of the infection aud the prev^eace at Hy at 
(hie correHpoDdiug- hike-sliore or river-side. 

(e) The enquiry has shown the limited cxt-ent of the "infeotive areas," in which alone sleeping- sickncse ia 
oomniiimeablc to man, and the wid«: extent of the lly-£rce interior, in which it is not oomniitQicable. 

(d) The "infective areas" form a very Boiall proportion of the cpidemie aren.i, nad the bulk of humivn 
infections is A\\a to i^ooimunicatiOQ with th.eau Arcis, while otily a Bmall Luinority ia eauscd by actual resideoee 
within them. 

^t) iDvestii^tion ahows also tbe efficacy of olearing, wbeo scientifically applied, the apparent f&aBibilJty of 
B^tegation, and the ituportaiLce of obtaining native eo-upcmtioo, if poagibLc. 

(f) By clearing or otberwiAe dcHtroyiog the narrow "natural" rang^ at Olotaina palpalis, the wider 
" following " range is abolished. 

(The narrow " twttiral " muK« appeftre to bo nbout from 30 tii 100 yards in width, being the etrip of acrnb and 
ondergrowth near water haantcd by " the fly"). 



' Hartia, 0„ and Lebffiuf (February 12tb, 190B), " Diagnostic MicroKopic de la Trypanoeoadaw bumoine." 
£uU. Soe. Path. Jixot., Vol. 1. 

• Nattan-Lamer, L., and Tanoa (October 17tli, 10O6). Presse Midieale. 

* Le^, cif, 

* Article not consnlted in the originaL 
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(g) It is tnost impartant to consider, with regnrd to preventioDB the width of the fly-rang'ss (Lofective aiiws) Slc-eplDg 
uid the coQstaat traf(3c nitb tbcsc from inloQcl. Sickneas 

(h) The moat important ncd most prBctiuft) preventive meagura at the piesent time appear to bu a cnntUtur^ 

coinbiiLBtioi] of the clearing aad of sfgregfltiotj (rota tbfi infective nreaa, with oP ttittlout de^otUtiOfl. Al« the 
^gregatioQ in Qy-Eree looucitry wtll favour tb« AdmiaiHtratiaD of nuy specinl trentmeat. 

(i) Our action in the Hlle Province, th^ Nile it«elf aot being a true intertribal boundary, and there lieiiig 
constattt migratioQ ttaia bank to bank, iniist doj^od on tbe Ksult of onr dnquiriea into tlie capacitf of HUasiRa 
■niortHana and 0. pailuiipts of carrying the infection, and also tbe action (if any) which may be taken by tb<2 
Sudun, &ad, especially, tbe Congo Free State Qoveruinenta in the matter. 

d) The natives of the Dganda Pri>t(!<:t«mte, by keeping thoir Kick from the water side, their dm^lliugn 
onteide the fly-tange, aad their water supplies, fords, !efri(.% loudiug, mflrkcti), litc, cl«art:d of nudergrowlh; 
placing them, wherever possible, in dy-free sitiintiooe conld, in all probability, tbcm§cilves coutroL the di^enaej 
and ihooe-b it is oot likely that the bulk of tbura will yet attempt it, it ia posiitble that they may iu tlio vosne of 
yean gradually acqairc a habit of nrang the defenHivc mensorea now propoaed. 

(Je) It is probable that sJeepiOg B)clta6sg may rcmaiti endemic in. certain part^ of the Protectorate which will 
become lo<!aUa^ as time goes on. Wbethei the hiJi^-shc^re or Nlle-baidf regions nrJU reniaia penmaently 
dongerone to a po|>alatiQa lirtng in them will depend ebietiy on tbe oatiyes themselves. 

fl) It in most Important that the dmatiaD of infection in tbe fly should be determined. 

fm) Iu the UfandA Froteirtorat*!, althou^li it may be impo:<alble to aradinato sleeping aicknea^ m a fl^w 
endemic centres, I believe there is good ground for hope that the prvsent epidemi*^ siay hamiut ■rontrolled, over 
tha greatar part of ite extent, that tbe disea»a, cvau tbaiigb tre &iil Co find effectual and practicable cure, may 
ceofC to be a meDaCc t^thc popniatioii and a KrionB oiMtAcle to the deTelopment of the coantry, and, further, that 
fresh outbrealtt of anything like the dimeitHiuaFi of the prwent one aboilld bijcome almost impcwtiblg. of recarrcncu 
in the future. 

As regards the action of the SucUrt, to which reference has been made, this, ao far as the 
Nile is Concerned, will be found detailed iu the Second Keport of these lELboratOri^g. It will 
be remembered aJao that all recraiting from Uganda was stopped. 

Eoob has made the foUowing recommends tions :■ — 

1. Siek natives ahonld be prevented from CTtMstng tbc trontier. 

2. A QfltiTC found to be infected, no matter in what coontir or from what county, should be detained where 
he was infected. 

3. Such country shonlil interdict ita oatirea (ram entering infected diBtriots. 

4. S^TGgatioa camps should be establlBbed. 

5. Attempt* ihould be made to destroy crocodile-i, which Koch iMili'dves ai« the principal food-Bource of 
the fly. The e^» of the ssnrfans sbonld be destroyed and tbc adnlte poifioned. 

6. Bcfttb and Hodcfgrowth should be cleared whether tboy constitute flybelts or may affurd dangerous 
•tielt^r for flies, i.e. round posta and villages with water iu their vicLoities. 

Some of theee recommendations have been severely oritioised,' and, although esoellent in 
theory, would seem to be difGcuIt if not impossible of achievement, considering the 
conditions which obtain in the countries inrected. 

Koob thinks the crocodile essential to the fly and the dotermiaing cause of its presence, 
because both abound in tbe regions of Lakes Tanganyika and Nyanza. while in Lake Kivu 
there are no crocodiles and G. palpalis is absent, Hodges, however^ has shown that, in Lake 
Albert Edward, crocodiles are absent and Q. paipalis B.hounAs. while south of Gondokoro the 
reverse is the case. He tblnks the fly may feed on the hippopotamus at times. Most of 
those to whom one has spoken on the subject seem to think that the tsetse will take blood 
from any available source, naturally prefecriBg that which is toost convenient aiid yields 
an abundant anpply, 

Cook^ has stated that — 

From the pt-mt of view of prophylaxia four important methods were being adapted in Ugandn. Firet, 
tho^ BctQally 8u?eT<ng Erom tleeping lickaena were being coUeetcd ao far as possible and segregated in iBoLitian 
oampfi, where each man, the prweace of trypaaoflOines having been verified in his body, underwent thorongb 
treatnieat with at-OSyl. Every CftrC was taken to remove prejudices from the native mind, and an csccllcnt 
wvrk wna beiufr done. The second method was. the coBipulHOrv eviction or removal of aC natives from infected 
taetse-fiy ar&is. That bristled with difflcultica. The Uganda police were too few in number to patrol a larg\! 
araa cfBciently. The native? cinng to their old homes aud plantations and not one in a thousand believed 
that the taetsa fly, which they call "Bivn," really conveyed the disease. Moreover, the islands, the Wor*t 
faoi of the disease, were almcmt oecessarily left alone. The third method was the clearing of extensive areas 
round landing ^tikgcs, markets on tbe lake shore, watcntig places, and the neceFisary Govcmnient, or trading, 
stfltiona on the Lake. The fourth method wsa tbe printing In tbe native tongue of clear tustructionj as to 

' Leader in the Joitrnnl a/ Tropica! Mniicine and HiigUme, Febmary ISth* 1908, p. 6fi, 

* Cook, A. S. (October 20tb, 1907), " Beport of Meeting ol Society of Tiopieal Medicine and Hygiene." 
Lanat, Vol. II. 
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Sleeping tb« nuture of the diaeune, how it was sprend, thu importatice of deartog nway the undeiYrowth in whicli the 

Iickiie99^ — " Kivn " lived, Aad the urgent ut^ed for scgri:*atioo of tbo^e actually sick, whUe they enliated bj e»ery m^ADfi in 
eontin^ud "i*^'' powai tho iictivc co-opcratit>D of the ohiofa. la ri>g«rd U> pers&cuil prophylaxis, the European, even when 
Uviii^ witbio the dnogerouH nrcn., vras bat tittle exposed to infectioa if be Qs«d his knowled^ iutclligcatly. 
HJB bnit^low should uot be built near thfi -writer's cdgi^ or vIohc to tbe uative (impounds. The ^raund for 
a conatdfitiiblii area rontid bis station sboald be cleared nod, Whnt was more diffiJcult, kept dear ot nndergroirth, 
uspociaUy of busbes, ia tbe shnde of wliich the tsetse fly wfm toaad. Hln dwelling ahoisld b« protocifd by 
gauac serceofl or fine wire nettiag and his bod by n mosquito not, while the Dative portem who brought hia 
water froni the laio nbouid not be allowed to enter the house, for t«ctsc fliei often bnzied persistently round 
thu be^ds mnd abouldnirK of thcxu.' porti!r>i. iLud followed th^m for lang dutiuicies. THebte flies bad be(!u di^^gvur^d 
inside EuropOLm Itath-rooma at Enttihbe At some coo&iderable diat&ziue from tbu lake — doubtluss iucmdnccd ia. 
that w&y. Kocb told bim tbAt he And the officers at hu expedition weic simply depending on living kvkj from 
the water's edge, which the bautse fly fr«quitfBt«d — their camp waa gome 400 foct above l&ke level — and on 
wearing white gUTmetttfl, SLiice the fly wna repelled by whit« but ottract*d by dark elothing^, 

As regards the threatened portiou of the Sudan, the work carried on by Major Dansey 
Browning and Captain Enaor has furniahed a great deal of iuforojiation. A consideration of 
the latter officer's lengthy and able report has been undoiftaken by Biinbaahi Archibald, who, 
in view of hia experience in Uganda, ia well qualified to comment upon the various points 
disouased (Third Report). 

At the present uiomont, and from a practical standpoint, treatment may (airly well be 
Bummed up in the word " atoxyl." 

Koch's method of adminiBtration is to give half a gramme of the drug by subcutaneoue 
injection on two succeBsive days, and after ten days to repeat the injections. In 20 per oent. 
of caaes ao treated the trypanosomea disappeared pernittDently, hut in other instances they 
returned. HenOe it ia necessary to repeat the treatment every ten days during two months. 
It is then suspended for an indefinite time and, on any return of sympboniB, repeated, if 
necessary, every two tDOothe. Kecent observations, however, have shown that cases 
supposed to bo permanently cured do show relapses, and this without any possibility of 
re-in£ection from tsetse fly (Archibald). 

The disappearanoQ of trypan osoujes from the blood after atoxyl injections is attributed 
by Kooh to a state of imtnunity produced by an absorption of dead parasites. 

Atoxyl is very effective in diminishing the size of the enlarged lymph glands, but one of 
its drawbacks ia that it is apt to produce permanent blindness if given in excessive dosage. 

Hence acetylated atoxyl has been introduced and used by Ebrlich, Nierenstein^ and 
others. It is an antipyriue containing arsenious acid. Mention may also be made of the 
Liverpool method of using atoxyl combiuod with corrosive sublimate'* or with orpiment, as 
tried by Laveran and Thiroux,^ who have obtained good results in animal experimenta 
by this procedure. 

Antimony salts were introduced by Plimmer and Thomson,* and stated to be better thim 
atoxyl, but latterly lesa has been heard of this method. 

Other remedial measures and accounts of experimental work oarried on in the Sndan 
will be found in the special tLrtlcle on " Trypanosonaiasia " fThird Report),* but papers of 
vahie are those by Boyce and flreinl" and by MansOn.' The latter's conclasions of his 
results, as regards the treatment of trypaaosomiaais in Kuropeaos by atoxyl and other drugs, 
are here quoted '.■ — 

1. TrypanosoiuiaBiB in nuui ia not ncce>u»rily a fatal dUeasc. 

3. AtoAyl hu a marked i^ffect in cbeiikEog th<i clinical manifestations of the iofeation, and in caaalitg 

the inragitCA to dinppesr ^m tho peripheral circuktion. 

3. Kot»ith»tauding coDtinuattun of ntoxyl trcAtnicnt, pamAitea may reappear ag&in and Again at nncertain 

int«r?alBj and usually ooncnrrantly with, a rinu in temporature. 

' SierctKteiB, A. fJoly 27th, 19071, "The Treatmeat of TryrMtnMomiiiais." Lvniet, VffI, II. 

• Monro, BcnJ.. Nicrcnstein, M., and Todd, J. L. (February 1st, 1907), "A Note on the Therapeutic of 
TrypanoflomiBBiE." Annah of Troyi'int JUniieCne ami Pamsitoliyii, Seritx T.M.. Vol. I., Ng. 1, 

' Lavorftfl, A., and Thiro.ux, A. (February asth, 1908), " RechorcbcBanrle tmitement de« TrypaaosomiaBis." 
Anm. lit VIksHUU FaiiU\tr, Vol, XXII. 

' Plimmer and Thomson (November 7tl», 1907), "Further Resulta of the Experitmental Trcfttment of 
Tfypnnosionii'wis." Proeu-jlin'jn of llu^ Itm/n! Society. 

• MQeh ciirtttilfld o-vring to th« looses sustained by fire. — A. B. 

• Boyce, Sir R-, atid Breiul, A. (Marub 2ud, 1908), "Atoxyl and TrypanoHoroiiiaJB." Amiah of Ti-ojn'cal 
itedieine and ParaHtolo^. Series T.M., Vol. II., Ho, 1. 

■> tbtU. 
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NGTcrtheEesa, if thfl drug be perscTCPed with, the paraaiten iiEttmabjly diaappeu- for good Mid do not Sleeping 

Sickiiess- 



retnm. 

5. I^rge doHei of ^toxjl stg not Dtx&asary to bccufd this ra«n]t. 

6. Lai^ doses of atoxyt shonld be avoided, aa they are upt to launc serioua lesions, peripheml uciiritui, 
optic atKhphj, gft8tro-intestia.ll inflummiition, and othur toxii: couditiaa>9 wliicli necessitate KU«peD8Jua of a 
Talnuble reraiedy. 

7. TfypalubCb, UteiCtlTy nnd pamfuclmn seem ineffective in buman trypnnoHanuBavB. 

8. Autimoa; mfiy Liave a tbenpeativ iDAu^iiDe in trypauosomiaflis, but the bypoderinic iii]'cction ol tli« 
wdi-o-tartrate is imprfictipahle. 

He oonsiderB the prospects of atoxyl treatment as being most hopeful, and auggesta for 
the routine treatment of trypanoBoraiaaia a two to three grain dose of atoxyl every second 
or third day and kept up for at least two yeai-a. Concurrent disea'ae, such as malaria,, 
eyphilis, etc., ahould be treat&d at the aame time, and the pationt should return to hia native 
country, be spared fatigue, worry, exposure and excess of all kinds, and be plaued under the 
most favourable hygiQDic surroundings. 

One may complete this review of Sleeping SioknesB by tabulating the linos along which 
further research should be conducted as focmaiatad by Koah : — 
(a) Tbfi di^wvery of a method of artiticinlly infcctiog tilMsintt palpfilis. 

{b) The comparative rtudy of the tiypanosoma fouad in diottina patpalis in nou-sl<juping sinknuss &ruaa 
witb tbe trypnuQ^omO' Couud in aleeping BickueE^ areas. 

(d) The detormmAtiou of tbe proportiom of nfttii«Uy-iiitected 9ionma ptiipalis. 

(d] Tbe dotermiontioD of the period Cor wbicb trypnaoaonui iuf-jction pGr>iigt« Id Hlonni'mi finlpaHa. 

(it) The use of thrt tMimplemiiatAl method for ttc dxAgUuiis of trypaooHomiMis. 

ff) Elzperimeiits 'n^ith new remedies. 

iff) Farther infeati^tioa of the nntural food supplies of the- fly. 

(A} The atudy of the distribution of tbe Ay an rtvers and thu I'onditionH duterciiQiiig tbuir preflcucc. 

{i} Eb[[M!nmi:ut« for thu purpose of iofouting glo^aa reared From larras, and of tmnsmitting infection 
by a fly reatred in thia manner. 

Meanil' has recently reviewed the work of the membera of the French Mission for the 

study of the disease in tha French Congo. The foUowing points may be mentioned :— 

1. Ab re^rda the value to ht^ attributed ty gland'llar tnlnri^nicBt the French dbsvrvifa ctifltr from 
Dutton audi Todd. They And that cnhirgvinent of the lympb trlandA ia not ayDOD.ymi>aa with trypnniMoiiiinHiA. 
MAny indiriduAltt exliibiting bypertrophicd cerviml gLmda dio QOt suffur from the dia«ki», and, ooiiver^ety, 
pafiunts witb trypnjKjsomiftsis hnvu oof always marked iidenitia. 

S. He qaalea tha work of Martin and Lcbaauf, nlxendy recorded, Rn rb^rdn the microst^opiu dlagnatiH d 
t rypaiiosomiii5iit . 

3. The mpidity which which Europennn are nttncked oa tbe Congo is inaiated upon, 

4. Atoxyl alOQC 'm not stifBcient to effect a cui-t. Picric acid baa been ^vea along with it inttinutUy, 

and this method seems promiBLDg. 

5. Proof of ib'C rfllc of Gloimnui jiatjifilis sa carrier is to be found in the j^cographiciil distribution of 
the fly and tbo diM*»e, and the nbaenoe of the latter in the Aatillus, into whicb it must have been rupeattdly 
Introdueud in the old shivery dnys. 

6. It was notii'od, however, in tbe Frenrh Gon^o that tho nnmber of cases of Hlpeping siclnic^ in no 
way "-•orrespondi^d to the numlwr of (fiofsiiw juit^cilin proNCnt in tbi; district, Tbu*, ui pliiutss w'piitv tyetse fliw 
Abounded, cobc^ wcrc no more numcroui^ than in hilly distrii;tti, wb-en: there wiut little water iind AieH were few. 

7. Family bifeotioos were noted, bat Koch'§ Buggts«ition as regTU-da spruatl by «cxiial iiiturcourM: cannot 
oxplnin the infecihou in children, nnd it is thought thnt mut^qiiitoea of tlie gnnom Manstniin nnd Stegomyia, 

c^pecifllly the latter, laiiy atO, ba carriers of T, ijamifieiiai, 

e, Boul»liid has found that tiypiiso^oiai^ uockud up by a taetae fly nlong- with the blood of an infected 
mammAl are arretited in their pomgo aloa^; the ini^ect'^ proboiicis, and tbnt they undergo modlficntioa nud 
ovulution in ita saliva with extreme rapidity. They bc^tome firmiy fixed to the waII of the proboadft by the 
extremities of tbeir flagella, their nndnlatiiig mcimbraned compiutely vnnifih nod their ccntroHonkCB cban^ 
position, becoming nnterioi to their laaelei. In shortv they nwiuine Herp't^moniv fonn». In this ppsitiyu they 
mnltiply voiy abundantly during the firat hour following the iaaucttoii of the blood. Their dumtioa of UJe 
ia tbn proiKweis of the taetae does not seem to bo more than two dftys in tbC case of T. brucci, but tot 
r, ditnvFphtfn it Is four nnd a half dnys, and (or T, ^ui/ilnaise 6v« days. 

This is regarded as a specific development, and it occurs only in tsetses which have 
imbibed infected blood. Naturally this important observation requires confirmation, but it 
is regarded as upholdlug the views of Bruce; enunciated in 1904, 

These, then, are the main pointa in an interesting review of interesting and very 
suggestive work. 



inmlinti 



' Mesnil. M. (Pebrnnry, 1909), " Documents Fran^ais jtor U Hflljwlie du BommeU," 
Iiilffn'it. li'Agrifi'i'i". CohainU. 
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Small-pox. De Kort^^ gives the following technique lor demonBtratlng the 
organisms found by Fimk and himself in variolous matter and in human vacciQe lymph, and 
which he named proviaionally Ainesba variolts vel eaceiMT*: — 

To be satisfactorily seen, a hangiiig-dic-p prepomtioa of variolous or vacciao l^rapha louBi be mad'e. AToid 
aU maTupnlatiuns of whutaoever IcmcL All ordinary miJtliodB of Htaining, fixing, or drjing, the prcaiare ol the 
cover alip and desicCntioa luyariablj lead to mptoie of the ectoaarc, &□<! to dJSUttegratioD of tlic pnnsita; 
fur ttiQsu feasoua, in amear prep&cfttit>m, 0UJ7 the dfitrituii ol the pomsites is to be found. 'to obtain Gterilc 
Tanoloua and vfiupiqc l/mpbn,. Trash the pock with &n fvntiaeptic nltlioTit ruptaiing its #a1I», remov« »ay 
excess of di^iafectaot, aod force a sterile capillary tube iiito the mtcrior of tbtt veaicle; bj depTusnng tbe 
free cod of tli«; tubo tiiy vcswular <;oqteatH will grayitate into tHe tube. For storing piupostM tho eadi most 
bti ciLrcfiiUy sealed ia n flnme. The l^mpli beln^ thun L'oUeutt^d, in the caao of bumBD vaccinia on tbe ointh 
day of etiip'tion, Mntrifugiilue the tube to eondeattste the pfinuites, aa ttierc are compamtively lew aincebn 
prtiient. From the centriiugat end of BQuh a tube allow a amall di^ip to exud^ on to a co^er^p, and pat 
up as a baogliig-drop oo n warm Btogc. At 93° F. the aoitsba puts out jpeeudopodla and is actiTel^ motile. 
The aporea, boiag cxccanively miante and not very rcfractile, can be Been, but only with difficalty, at the edae 
of tbo »pticliii6D. Snucll'pox matter eboiild be collected about the fifth day of eraptioo or earliei, and sinBilacTy 
treated, but it ia unneceasary to ceutrifugaUsv, 09 the piiraifitefi are preheat in enoimous nomben. Ia glycerioated 
catf lymph the panutites aad spona are beet seen suspeadtid in a drop of oormal ^liae solntion, tbe luethod 
of pruccdure being Identical in other respects with that indicated for variolous matter. All these pai»stt«« 
cxu. he fjlaiiicd in vivo by »as>pciidiQg theni in a aoruial galine mlution tinted with aqneona Btlfraniil, LoflSer's 
blut; or Bismarck biowa. Thv f^iiUowiug mtitbod ot nmlfing pt^rioaaeat prepamtiona, uiuatisfactory tbougrh ic 
is, may bti partlAlly fiaccoa^ful when absolutely fi^h material is procurable ; after keeping in. vUro tbe pojaaites 
will not admit of thi^ ptociedure. Spread on a cover-slip a eniall drop &f TarioloUB or bumui Taoctne iymjih 
Clbat from a inonliey 1b more antiafactory) with tbe edge of a second ravsr-Blip, avoiding- pteuiue as tar as 
poBfiiblo; immcnjo immediately in equal parts of apt. rect. and ether for ten minutes, and then stain with 
LoBlHer'a blue for five minutes. The parasite of variola Ktains irregularly, the nucleus probably not at aU. 
MLiuiit in Canada balsam. Olyeerinflted calf lymph aprt^ in a thin film in the above manijur can be fizol 
with tbtt fumua of 3 per cent. i»mi>; neid for tiva minutes, staini^d with dilute aqoeoua ^afranin for t«a 
mmiites; it can then be mountod permaacntlj in etjual partu of glyceria and wat«r in a stmllow cell, 
tlm» avoiding the pressure of the oover-nlip, whleh would destroy tbfl orgatiiain. Permanent prepaiBtiona aie, 
however, dliftia<:tlr unsatislaotoiy, but aayoae taking the trouble to follow the directions laid down irill not 
bare the tcoBt difficulty in ae«ng the Amtuba varMce vel vactiaia: in a baoging-drop preparation. 

It 19 an amceboid protozoan meaauriug iLbout 1/2500 oi ao inob in diameter, having 
the form of an obLate spheroid, containing latra-ceUalar spores, and in the case of the 
parasite found m human vacoine Lymph, activoly amcBboid. In human vacoine lymph it is 
to be found on or about the ninth day of vaccination, after whiclj it disappears spontaneously. 

In a later paper^ he deaoribea the organism more fully, saj-ing :— 

Let a Emear be made on a cover-glaaa of aome rarioloue. lymph at tbe seveaty-aecond bouf of the eroption ; 
let the preparation be fiied with beat or other fixative (except Leishman's or Jeuner's stain) and stained with the 
ordicAry dyes. The apqcim<ju will present a granular detritus with few, if any, ouUular structureB, Take, 
however, aome of the lymph from the atimfl vesiclflj and make a hanging-drop preparation. The latter will now 
presetit a very different appenraace. It will be seen to contaiD a large niimb^ of morphological element* 
resembling pnA celln, containing highly refroetile grains withJa the cell siibstattee. Among tbem will be teen, 
large cella hnring n deBnite nucleus and karyomne, and limttfid by a thitJc-walled e<--tOHanr ; this farm I hSTc 
termed tbe encysted parasite, .l^nin, as more readily obtainable, dx and staia a cover-^Up preparation of Ereah 
active glyeerinat«d calf lymph; beyond some epidermic cells, nothing but u granular detritus is visil)!? on 
CiiBmiuution- Vet this same lymph sunpeaded in normal sitliQe solution, will tUaplay, in addition to the rcfringcnt 
groins conatitutiug the granulnr detritus, a hirge number of circular elements varying in aize. some having tliick 
ectosan^ alao sobe ICM onmeroi^it segmented bodies ; the»B may eojuist of a few or of a conftiderablc uumlier of 
segm.enta; tbia body I have termed the morula, and it probably represE-nts umitotie mtiltipUentiou of the genns. 

If the ve^icnhir contenta oi a human vfuxiine vesicle be examined &^ a han^ng-drop with the bighc^ powen 
of the mtisroscope and naitable adjustraeilt of the light, diHregarding any gross cell element which may be pruscnt^ 
the flaid will be seen to contain a vast oumlier of e»ceeding3y small grains, which appear to be motile on a 
warmed etage; t be Ir shape and Else, becanaeof their amallneHS, is practicaHly iudetermiuable, These grains, I thialc, 
are aporea ; they nrc larger and more distinct in varioloua matter and always normally sitnated within the cell ; 
they are motile in calf lymph, immobile in glyccrinated calf lymph. The various bodiis thus far described will 
be wen to eonsist of four elemeats' — ftpore, Aporidiuni or anuBba, encysted pptttiaite, aad morula body found in 
glToerinated call lymph. Two ubjectiona have been raided to the parasitic nature of these bodies. It boa been 
afflrraed on the one hand that they are dcgenorate epithelial eella, and on the other hand that they are aothing 
bnt lencocyteH. Both arguments are refuted by tbe experiments already described, Thcrt,' is no difficultv in 
fixing epithelial eelk or Ieueocyt«d. An object cannot both bo present and absent team one Rituation at one rime, 
yet at a period when all are agreed on the absence of leucocytes from the veflictilar conti?nt4 of the puck, tbe 
bodies above def^ribed are seen to be prcaeot in large numbers in hanging-drop prcparntiomi. If the variolouei 
matter be gathered with antiseptic precautioua sod irtored in ti capillary tube, at the oad of twelve months tbe 
paraiitijs will !« found to be present provided they be aoufht for in a hanging-drop prepnmtton, not otherwi*e. 
It is extremely improbable, that leucocytes will remain intact for this period outride the liviag body in whatsoever 
manner they may be kept It may be objected thnt vnriolous lymph \ias a specific conservative fkctiaa on 
IcucooyteB, and that they may live in this fluid for a very long time. For this awumption there is do warrant; for If 



' De Korti, W. E. CNoveaiber 19th, 1904), "The ParaaitM of Small-poi and Vaccinia,' 
Meeting of the Pathological Society. BrUiah Mfdical Journal, Vol. II. 
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' De Korte, W, 1. ^December Ist, 1906J, " The Virus of amall-poi and Yaecinia.'" ffnViaA MtdicalJ<nimat, 
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inunim raociae lymph be gathered on the eighth or ainth dn? of the eiaptioa in a c&plllar? tabc and snbBqimitly SmaJl-poi 

eentrtfugailaed— if the ceotriftigil&te be exAmined ne a hanging-drop, ccrt&iii cuUulru- clemcate Tfliy like etrntCnx 

loucocytea wOl be seen; if the prepai&tioU be kepi lot HfiTedtj-tw'o hours longer the cellular elemento wiD. have 
disHppesLT)^. It cna therefore be altirniDd thnt id buraan vaccine lymph the bodies whivh an< nKs>'im<;d !<> be 
Ituaocytea disftpponr in n compnmtJTialy short tpuco of time. Fuithurraorc. the pjiiusites ld the forms of tipores, 
encysted parasites, and tuoniLs have no moi^hological lesemblance whatever to eitbet leucACjte, IjtopbOi^Tte, uc 
epithelial cqU. 

In tha sAme atticle he poiuta^ out that the evidence is so far against a baoterial Ciauae for 
ainall-poK and ■vaooiiiia, aod suggests that ip soiaU-poK the secondary fever is due to tke 
pyogenic organiscns wbi&b gaia access to tha pock about the seventh or eighth day. 
Moreover, he refers to the faot of the complete absence of iofectivity during the incubation 
period of the disease, and, aa additional evidence of the nidus of tho virus being the skin 
(rn wbioh it is imprisoued during the incubation period), cites a case where variola was 
conveyed duriag the inoabation period, to a seoond individual,, by means of skin grafts, 

He alludes to tbo organiBtn^ described by Guarineri and certain Aoieriaan observers, 
stating that it is impossible to say whether these are different from those described by Funk 
and himaelf or whether tbey represent another stage m the life-history of the same organiam. 
He and Funk deal with the contents of a lesion which is practioally extra-oorporeal, the 
others with an iotra-oorporeal leeion. 

One cannot deal at length with the parasite ol Guamieri, Cyturyctes t-aHolm, which has 
been worked at by Calkins, Councilman, Bancroft and others. The technique required for its 
demoDst ration ie more goutplicated necessitating the preparation of okln, se^tlone, 
Councilman** states ; — 

It is believed Chnt the argAnism which constitutes the virus of vaj:>;ijiiiL iLnd sm&LUpox is the same: thnt 
in v^iwcinin it undcrgoea a deliiaite cycle of development, [esalting in a stracturc, the gcmmulca arlBiog from 
aimple growth aad segmentation ; th.it in HnmU-pox a further aid more oomplicatod cycJc of development, 
in whi<:b probable sexual forma occur, is added to the Tnccine cycle. It is only ui man and in the mualcGy 
that the oQuditiQiu tire favoamble to the deTelopment of the cycle wbiek constitutes small-ptti. Th« intrannciesr 
parasites an u chAzacteristlc for small-pox aa are the cTtoplaamic forma iQt racdiuiii. They are found in both 
Tadohi inocnlata and in vadoln vera. The spores which aris^ from the mnlttplication of the intrauiiclcar 
bodiea coostitute the contagion of small-pox., which is capihle of air trans ciissioa. This iotrodyced into a 
BQBoeptibl*^ nnimai devcEopB the typic dioeaee, umall-pox, botli cjrelea of the orgaaism taking place In the k-siuoa. 
In the non-eiiBceptiblf: ammnJ, such aa the calf or rabbit, odly the aingle, Kad pfobabiy a Bcxoal, cycle is 
developed consfcitntiflg vwcimj. 

Reference may also be njade to & long extract in tbe Medictil Anntial for 1907. 
Davies' epitomises the subjeot as follows: — 

In every -sporozoon dehiiite i^prqductLve plui§e§ occur, cbATactenBtic of aome phnee of disease, or of nomf 
ptieuUar euviionineat of the pnrasite, ua, f.g, in tbe nmlarial parasite, 

Stage A. — Ascioa] reproductitm or st-hissogony (takes place in the blood corpneole of man or bird). 
SUt^a B. — Sexual cyctc or aporo^ony {takes place in Che dl^tive tract of the mo&quito]. 

Apparently, from Calkio's observations, an acilog-ong serios of pioceeees takes pUce in the parasite causing' 
vaecimn and variola; eytoryctes vaciohE, with tbia important variation: — 

iStage A.^Aaemai phase or achizogoity (vAcciue body] [takea place within the cells of the rete mucogum 
gatoide the nt]clen«). 

Stage B. — Sexim.! <?yclc (takea placfl within the nitdei of these oeUa). 

Thns the oomplete cycle of maltiplicatioa aud o! scxunl reprodiictioa is perfeeted in one hofit. 

(a) The fliat development of the germ in the boet is unknown; probably a multiplicatJTe reprodnction 
ocenxE, as a reanlt of which gemmoies are earned b; the blood to the akin, where the farther development 
takes place; bo much is wmjfctunil. From this point obacrvationa are fairly complete. 

{h) The gemmutes become intrat ell alar (cytoplasmic} amceboid organigms, which give rise to aimilar 
gcmmalea (CouDcilmau'a vaccine cycle). This process must contume for eome time, as tiiQ genunulea are, in. 
Tariola, distTibiited to all ropona of the Bfcin. 

(e) Ultimat<.'ly tbc gemis derived in this way give rise to forms which penetrate the nnclear membrane 
and develop into gam^tocytea of two types, male and female. Conjugation probably folluw». tygotea develop 
Into a lar^fe amceboid organism in which pamporob'lafftd ori^nate, which give riae t^ primary eporoblasTs, and 
these to mnltitndiiions spores; all this propagativu reproduction takes pU^ within the nncleus. 

(d] The iiifcetion of freah naclei ; and 

[e) The trans ausaioni to new hosts, tnny be readily graapod- 

An important point li that evidenee of every stage in the first (cytaplaamic cycle) indioatea that In 
Ta(X:ima and variola we hnve to do with the same oi^uism which in vaccinia has undergone some modification 
by reason, of which the nuclear phase is iiLkibitod. 

' Couucilmnn, W. T, (October 2lBt, 1906J. Ameriean Mediciat. 

* Daviee, D, S. (MuTch, 1907). "Diphtheria and Sraall-pox ; an Epidemiological Cootmrt." ruhlU Brnlth, 
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Smail-poK In this bacno paper the author notes that wq have learnt of late y>ears the prepoo- 

cmtintifi dersiting impartancG of direct personal infection in the spread of moS't of the cOmmOn, 
canniiUDtcable disorders, and th&t io emall-pox this becoiri'es the Bimple factor which has to 
be controlled in order to suppress rd epidemio outbreak. He states that in Bristol no 
quarantiiiQ beds are kupt for Qo<ntaots, They are not Deces&ury, as contacts are not inieotious 
till they sicken, and a careful system of visiting on the oaloulated day for aickoning has always 
pormittod all such caaea to be headed off into hospitnl Ijefore further infection results. Work 
is not usually interfered with in the. case of contacts who consent to immediato vaeoination. 
Disinfection is attended bo in the usual way, but the prime aources of infection in general 
am men not fomitos. The control of snmll-pos, then, fa-om introduced centres resolves itself 
into a careful personal search (or contacta and the use of experience and judgment in looking 
for them in the right place. 

This leads one to the vexod question of the srial convection of small^pox, a subject 
which, BO far as one knows, has not yet been definitely settled, despite the lengthy disouBaion 
of which it formed the subject, and which will bo found fully detailed in the Froes'^dinffs 
of tht JUpidemiolvgical SoeCety for 1904-5 {paifes 174-258). 

Of interest in this connection is a paper by Vaughan,' on the Incidence of Small-pox 
in Calcutta, wherein it is stated that the small-pox hospital appeared to be a very small 
factor as compared with other influenoes favouring tho spread of the diaeftae, and certainly, 
aa far as the native population is concerned, its influenee was that of a drop in a bucket. 
One saw Boraething of a small epidemic of variola in Oradurman some years ago. Tho eases 
wore treated in tents situated at no great distance from a fairly populous neighbourhood, 
at least in one direction, and certainly th$ re wa.s nothing to show that the disease was spread 
by idgrial convection. 

A very valuable paper containing much that is not found iu text-hooks is that by 
Thomas, '■* which One is tempted to reproduce in full, Lack of apace forbids such wholesale 
pilfering, bub certain points must be noted in detail. The incubation period is given as being 
generuiLly from ten to twelve days, ofteneet twelve, but it may be as short as six days and as 
long as twenty. After giving the signs and syraptoins of the invasion period, he says : — 

During tbo invawoa staga, and boforo the appearanos g( the protLromal fasheis the duLgqo»i« hae to be mode 
from: — 

1, Other iufections ttirteanea tmving luj acute onset, t-y. nicaiales, scsarlstina, typhus, inflncnsi, and d^pcndfi 
piiauLrilj upon (n) Prosoace oE ah epidemio ; (b) History oE ia^o§ure wifcb the appropriate incub»tiou period, 
fa) and (b) in nil vaeos. 

In the DM4Q of the diacAsea iitdicatGd below, the foUowIog points Hboald b^ cotwidercd : — 

Henylatina. — With niih absent or miBaed. — Ooaditioo of tongue, cerricAl lymph gliiud^> touula, ncwe diKhnrgc., 
injection of soft pabte (eUBjltbCin), circUm-oral pallor, history of voEnitin^ i\itd. mre tbroat. Backache abKnt 
or slight. 

Mennln. — CoryBi, pLotophobis, lachrymntion, Koplik'e apots. Bflckacbo ivhseut or flight. 

S/nall-}ivt. — HcFidnchc aad backncho iattinsu and unremittuig. Vomitiog may i» present. 

Tiiphat. — BndrachQ not very pronQtmaed. Headftche intanHe, omd very often a.'uociated with painful and 
letidci eyeballs. F»ces ch&mctcristic, Esce rntber dRfk rod. cotijuactivte injected, Qye§ took heavy, ejiprassioa 
doll and npathetie. Great and early museubir woaknew, VotaitiEg aucouunon. 

EiiteHc ffoer. Altbough thii^ ban not an acLit« oo^t, nmnj cased ore, when fimall-pos ib rlEc, noticed as 
small-poi. AtteatiOb sboald be paid W (aj GmdiuU ri«C of tcoiperature at ouiiet-rtep aaC«Ot on chart ; fb) Eaj-ij 
Qpiataxis or deafnew not uneommon ; (e) Widal reaction, this, may be ab§ent ; (rl) Tympanites ; (f) CgudJUoD of 
bttigTie, BgieaOt stools. 

Ohi-eken-^oje. Complete absence o* prodromal ihTiea, eave in adults -when thii slago mny be moderately 
iUVtirc. Rise of tein|peraturc, if present, and the Rppcaraneg of the tsuih almost simaltAneoutt- 

laflwitzit. Here the diregnosU may be impoaaible until the time interval for the iippejimnije of the rash ha.5 
pneacd. The mtiiKialai sorenL-^s nnd prostrstioii are both ^enemlly mueh more exalted lii iuflueajia than in 
smallpox. Tho history of espofnrc and the pni8CDt>e of au epidemic are of special importance bore. The 
bAcilJu.<i may somctimei; be isolated from tbe Rputain. 

M'uiii^lii, Tho history, with the presence of a po«iblu oume, e.g. suppuration of the middle oar, or 
tabereulons fw.ufi id a luiig, is important. The subdoquuint ouurse, with tbe Bttending paMcs, generally [mx>q elearB 
np the U0IIC. Baekaebe is uncojnnion. 

Certbro-xpiruil Mniin-jilii, Retraction of the head. Rigidity of the neek muHclN. KeEuig'4 sign. 
PoBsilde prcsCQCti of the bacillus in (he oaital discharge or In the fluid ohtniticd hy Lumbar puuctim, 

' Viiiiglmn, J. C. [July, 1^07)i "On tho Inddoace oE SmitU-pox in Calctitta." Indian Mtateai Oaa<lU, 
Vol. XLII. 

' Thomas, \. E, (Jamifuy, 1908). "The Diagnosis of 9iiisU-po«." r,ti,Uc ITmUh, Vol. XX. 
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The iuitinl mshcs twti? then uoaBldcfod, tnArblUiforni, skaclatitiiform and Timmorrhjigii; types recciTiug mention Snukll-pox 

Hnd their diagncwls from tbow of nieaMlcB (eifpeciany tho papaliir fcrmsl, tii.'!irtot fiivi^r, .ind £ri>m septic nuihiis cuttliinccd 

monidated.. The occiirrca^K of s^mall-pox without a raah te alAO mQntiaued. After til's nppeiimuicc of thu rash 
which is dnjscjribcd at All its. atnges, the diagnosis haa to be niftdo fcom : — 

In all Btagea ; chicken-poi, acne, Byphilia, drug arnptwiw, glnndcru, eoibici?, lupiiSH fiepednUf oi the faue. 

In bho papul&r HtAgc: {fmdiUi'nuLl tmh at taeAalcs, erTthcmn Dodoaum, lichen planns. 

In thQ rcskuUr and pustnlnE attgos : hcrpos, erythemA iria. and ciytfaema balloflum. 

la the pustulnr dvigc: impetigo, and pn»tular ^csirlet fcvct. 

As regards chickeii-pox, he note$ thnt; tlnere is a typ^, chiefly found in adtilts, in wbioh 
the lacQ diBtribution may be nearly, if not equally, aa iotense as that on the trnak. The 
poiQtg distiugtiisbiDg variceUa froui variola have been tEvbolatad under the heading chickeu- 
pos, and Thomas, after dealing with this q^uestioQ, points out that the greater depth of the 
initial skin lesion in small-pox explains : — 

(1) the ghotty char»oter of tho rash ; (3) tho pearly-jrellow cnntcnta of the vesicle, the colour being dae to the 
thicker epithelinl covering; (3) the hardness aad hemlflpheriail surffice ef the veeiclc; (4) the absence of the 
creiitttcd edge- in the ycsble, Tbia ia pxiwibly dftmpod out b; tho tbidter Inycr of epithelinm, jnat ba tbe 
BCTcrnl layers oi an anion hide tho imcguliititics at the core ; (6) the abseo-ce of early cupped acaba owing to 
the difficulty O'E rapture; (6) the pitting; (7) the thickness of the aruErtai {8] tho presents of "weda" in the 
pnUuB aad Holesi (9) poealbly the umbllication and the formation of septa, 

The anperBciai position of thB lesion in chickon-pax eiplains; (1) the modemtcly soft character of the 
rash ; {2} tne cleikr tniospafeut, atmoxt colonrleso, contenta of the veiuclc, duo to tbe very thiu epithelial 
covering; (3) the snft and soraetimts aphorical or ellipeoidnl anrfucc of the veaiole; (4) presence of crqnation 
or pudccring in the vesicle; (a) early cupped scabs; {6) the absenoG ol pitting, aavc in sevorc caaee: (7) the 
tbinneas of the cciiHtit; (8) tho fibsCncC of "seeds" in palms and soles. 

He notes that there ia no one charRcteristtc sign on which absolute reliance can be 
placed, and that it jg often very difficult to distiDguish moderately aevero chicken-pox from 
mild araall-pox. The rule is Co consider whether the affection is trivial or grave. In tho 
latter, vaccinate And treat as sniall-pox,. In the former, vaccinate also if doubt perBiat and 
treat as cbicken-pos. 

In the Sudan the diagnosis £rom syphilis may give rise to trouble, and the foUowiog 
points will serve to distinguish the two diBeasea :^ 

Hintory of Qxpoeure may ba ohtwiwd in DOe or Che other, and in syphilis th« original chancre, it« Bwir, 
oc the asaul aecondariee may be reoogniflod. In the male, wbnce there is. no ehiiuere ur its scar, the urethra 
ahould "be examined for ita presence. 

Mode of Onset. — In syphilu, elow, iiuidioiis, the fever is not high, nor are the cOnatitutiona! sigcia ttrgcot 
or seTere, There is no initial chill, nq backii^hG ; the heiwiitehc, if pn?*;nti ia not sev^nj. The pntieat in able 
to go Rbout his daily work; be doea not lie up. The tempeiiitiu-c does not remit with the appcoraQce of 
the rfwh — there is no feeling at bein aix. In mnall-poK there ia a ^ud-den o-nnet by chii!, early high 
tempcrnturo, §overe backache and headache, often vomiting. The patient lies up at home and stops work. 

AVisA. — In syphilis this takes many days to uppear; in Hmrdl-poK twentyfoiAr tp forty-eight hours. In 
eyphillB there is no remission of temperature, no Cfltahliabmcnt of bien itiiu. The diHtribatiaa ot the dypbllitie 
jiiflh may be like, or unlike, that of imAll-jiox. It is generally more copioUH on the trunk thnn on the faM, 
aiid isi rarely found in the moIg,< acd f-cot. The rnsh pf syphiLia is. polymorphic, and may cii-it jw papule 
pustules smaU and huge, or vesicle ccncnrreuCly. The puntulos and veuicles ot syphilis are nau&lly conical, 
■with deep subjacent nloention ; thcy are not flattened hemisphere* ae in sraall-pOJt, 

Progreaa, — The regular sequence from papule to vesicle to pustule, with the proper time intervals, ie 
present in amall-pox, absent in syphilis. Id the latter the devel&pment ol the lesions U most irregular and 
slow. 

Thomas a^a, " Is V&ccinatton oF any value as an aid to diagnoBiB '' ? and replies in tho 
negative, going on to remark : — 

There are rare oases on record in which patients efficiently vaooinated have subsequently 
passed through undoubted attacks of modified small-pox within a few monthe. 

The possible conBeguencea of even one unrecognised case of small-pox set free are so 
appalling that any uncertain criterion must bo ruthlessly discarded. On tho other hand, 
I have never seen a case of amall-poK wbioh oould be auoeeasfully vaccinated within two 
years of the attack. Wb want to know the interval between a case of emaU-pox and tbe 
possible subsequent sacoessful vaccination. Second attacks of small-pos are known, so 
th&t it is quite legitimate to assume that amall-pox patiente may be at some later period 
successfully vaccinated. 

It has been stated that if vaoeiJiatton be performed within three or even four days of 
exposure to small-pox, the threatened attack will in all probability be aborted. More definite 
information ia required too on this head, bu that the possibility o£ succeBsful vaccination may 
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>x become a.a effioient help Id diagnosis. It is not at all uncommon in small-pox hospitals to 
tinuai see stiiftll-po:£ and vaccinia nin parallel coiirsea sittiiiltatLdously in the same patient. 

Finftlly, ha tabulates souroea of error in diagnosis as follows : — 

1. Inoccur&te tiistOFf, f,jf. former nlleg^ attacks O'E smoll-pox. Too short or too loag a period iuterreEiiag 
sinoG expoanrc. 

a. Reljiag too much on the preaecioe of v[vooioa.tion «»rg, even when porfonned a few mouthg preTioiwlj. 
Their pressocc daaa not jnatify the exclusion of small-pox. 

3. The formation of septji id the vesicle, t«tim»ted by pricking with a aandle along the poripberj. la 
imall'pDX ths TeaiclcB are ^id to etiuid, but ia chickciu-pox to colliipao, being uoiloculoi' in the latter- Thii 
u & mMt anBatiAfnctorj criterion and quite unrclinblc, 

4. PreHence or sbsecoe pf mubilicatiop — this, too, it QO vare guide. 

6. Being satiafied with the cxiatencc of a cauae anlHcient to exptala the exJaticf filimciil complex withont 
diikiog sure thivt the cansc thun presumably ascertained ia tho actual and effective Agent — th« tauSn eauiatu. 

In order to avoid this, it ma^ become neccReary in aia&a at difficiilty to axMniae iks Tariooa fljct^iu 

(digestive, cutain^OUB, ^nscular, etc), la fuller detail and methodically. 

In cotttilutiiou. iLltliougb lliu diiignoaw of imall-pos is at tiine^ easy, tUere ar^ cwcasions upon which it is 
mont difHi-itlt. jiad no one sign is lo be nhsolutely rolled upon, Cases aaeb aa iicae with igraunlar kiducy, 
chlorouia with bft'^kachc, septic ntsbes from causes unaKCCFtained, ajphtlis lO ft rbcUTOAtiC Biibjc(% ft case of 
<;en:bmL tumour, (.akiiig EI. or E5r. mth vomiliag— all these mny be moat misleftdiug. 

Ia cRAcs where imaU-pox is preacut, howevor, it i» oftoa found thftt thoagb the ;^tient admits having 
had prcvioue nttddra of the sntac kiud, yet the present ia tbo aprt wsasion on which h-a hae for thia causa 
abgtAiiied from work, Laid up nt home, or " bad a doctor at home." 

The whole article is well wortiiy of careful study. 

Xylol has been recommended in the treatment of amall-pox. Abbott' records a. case 
treated succBssfuLty with it in India. The dose varies from 10 to 60 drops in mil^, the 
larger quantitiea being given in three doses daily. 

Nesfield,' influenced by the resemblance of amall-pox to sypbilis, and especially to the 
acute seoondiiry form of the latter, tried treating the former condition by large doses of 
mercury with chalk. In all he treated eight cases — seven adults and a boy. To the former 
he gave 10 grains of mercury with chalk three timsB a day for six days, then twice a day for 
four days, and once a day for four days more — 14 days in all. Although the number of cases 
treated does not justify any definite expression of opinion, he coacludes :^ 

1. Ten ^raina of mercury with chalk three times a day by the mouth, CObtitiQed for six dAjfS, prodncei no 
Bymptoma of poiBotung ia $m^l-pox. 

3, Tho drag appears to have & marked sctioD in modifying and reducing the severity of tlie diEeoee, 

Snake Bite. Most of the papers on this subject are of a highly teobnical character 
and need not be considered here. Eight species of poisonous snake are now known in the 
Sudan, and these will be fully described and illustrated in a forthcoming work by Profesaor 
Werner, of Vienna. This authority has, however, very kindly furniahed a short but useful 
account of these and other Sudan snakes, based partly on material collected by Dr. Wenyon 
(Third Keport). Snake bite ia not at all common in the Sudan. I have made many enquiries 
on thia point, and have been iovanably informed that cases are not often fl.een. Naja nigro- 
collis, the spitting cobra of the Sobat, is one cf the moat dreaded by the natives, and, thanks 
to the kind help of Dr. McLanghUu, of the American Mission of the Sobat, a sanjple of the 
venom, or rather of the ejected fluid, was obtained and sent to Professor Sic T, E. Fraser, of 
Edinburgh. Unfortunately, the quantity was bo small that, though it was found to be 
active, Professor Eraser was unable to carry out any extended observations upon it. One 
hopes to secure a larger quantity later on, and applications for samples has been mftde in 
different quarters. It is acid and the antidote is an alkaline wash. 

Rogers^ baa a paper on the treatment of snako bites. He divides poisonous snakes into 
two classes as regards their physiological actions. 1. Colubrioe including certain aea snakes, 
tho cobra and the krait of India : 2. Viperine iDcluding the Afrioap piiiT>adciBr, the Indian 
daboya, etc. (true vipers), and other rattlesnakes, etc. (pit vipers). The venom of the first 
class kills by paralysing the respiratory oentre, that of the second by paralysing the vaso- 
motor centre. 

* AbWtt, 3. H. L- (May, 19o6), " Xylol in Small-pox." /jiriiim M«iieal Oasetu, Vol. SLl. 

* Ne«6eld. V. B. (April 26th, lOOS), " On the Treatment of SmaU-pox by large Doses of Klercufy and Chalk." 
Lixnri-i, Vol, J. 

» Hogers, L. (September 17th, 1B04J. " Tiic Treatment of Saake Bites." Briliih AftdietU Joumalt VoL IL 
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He deals with the action o£ ftntivanene, which he believes should bo used intravenously. Snake Btte 
and then payees on to speuk of the local treatment with perDiaQganate of potash. He —eonlinwiui 
polDtg out that it can only be used with advantage locally, being aupplenlented in the CA&e of 
oolubrine poisoning by aativenene used intraveaous-ly when it ig available i in the caae 
of viperine poisons, by adrenal estract repeatedly injected Bubcutaneously. The latter i& 
Taluable owing to the additional action of viperine venom on the blood, which it renders 
incoagulable, cauaing haerDorrhages from the bowel and into the tieaueB. 

The local mathod ia more fully described in another paper,' aa ie the special instrunient 
and receptacle designed by Bnmton and now so well known. A free opening should be made 
on the site of the bite and the crystals of permanganate rubbed into it after the limb has 
been tightly bandaged higher up- A few drops of aaliva may be added to asaist solution. 

Much information will be found in varioua papers by Lamb.^ The moat recent standard 
work on the aubject is Calmette's " Le3 Venins," etc, but exception is taken to hia views 
as regards apeoifioity in an interesting critique,* which aJao refers to an article in AUbufct's 
" System of Medicine," Vol. IT. Part II., as upholding the conclusion that both m rittu and 
in vitro the vcnomB are highly but not strictly specific. 

A note may be made of the Brazilian method** of von Basacwitz, wliich consists in 
removing the gall bladder of the venonious enake, triturating it in physiological salt solution, 
hltering and injecting the filtrate under the skin of the back or flank. The results are said 
to be exoelleDt, but the method should only be used in cases where freshly-prepared Benun 
is not available. Abscesses are apt to occur at the site of injection. 

Spider Bite, information is required regarding this condition in the Sudan, Fink* 
has an interestiag note upon it with referenoe to India. He says; — 

The tiflopt &f ft ccvtAiti Spider lick or bite is to be nGun ffcqwently in children in Betigjil, when the feice is 
gcmsrally the part affected, owing to thi* jpart ot the hoiy comii^g frequuntlj into coutact with spider web*. The 
result is otteu an eruption on the Lipi or chin, re«jmbling Ilerpaa, whiub, il uutrcHtcd, gone on to reMJmblc Impclitjo 
cotibtt/iosa, il y«u compare tbcso oniptioos witli it. 

Treatment. The most effectual treatment of a spider's lick or bits is aa follows : — 

Take a basin of cold water aad let the pnticat hold iiia or ber bead over it, Ko-w got a iew Iiimpn of inniitsrd 
oil cnke [whicti la to be Lad in almost every oilmna'a abop, einoe the caJtc h obtiviiiedl »ftcr ejtpresBcd tuuHiaTd uil ia 
miiniifivcturad, und m used largely to tmtten rattle), huro these in a cbarcoul tiro till ol & black colour. Drop tho 
bomiit^ Iump« into the itasm of wnter, and allow the emokc nod fitmes wbit:b riae to come into contnct with the 
part of the potiont'e sJcm which ig affected, twice a day. for two or three day?. The result is a perfect enrc. 

Spirochetes and Spifochxtosis (including Relapsing PeverV These Bubjeots have 
reoently attained such great dimenBiona that it will not be possible to do anything like 
justice to them. A comparatively brief review nnust suffice. 

Under the special paper on " Spiroehintosia of Sudaneie Fowls" (Third Report), various 
points omitted here wiU be found discussed. 

Laishmftn" gives Liihe's cl&seifioation of sptroobffitB in three groups, as follow : — 

A. T&DE SpiaoanjE'SiB 

1. Sjiirofhala plitalUis, Tbe type upccica. A Water otgimisfn whiRh may reach n length of 200 /i, and in 
which 'Scbaudian baa demonstrated the prepuce of an uadulating membmae and the ahaonce <>f flngclla. 

2. Spira/tfueta balbiaitii, FaanA ia the intestine of the oyster, ntjd ceoently re-invcgtigntud by Ferrio, who 
fignros and deacribes remarlablQ detftik of ttiQ stractore, &ad definitely clashes it lu a trypflaoflomu. 

3. Spirocfta^ dfiatiUxni, A very minuto npJrcMhreta toaad ia the mouth and detitAl tartnr of ihad. 
4- Spirvduxta buccalis. A larger or^oism, found in the «une iltuatioD IK Spit'ocfurtii lifutiiijia. 



^ Bnuitoo, Sit L,, Fayrtr, Sir J., and Rc^en, L. (HeptOQiber, 1904), " A Method of Preventing Death from 
Stwke Bit*, capable of CommoD and Easy Application." Indian Medical OnztJU, Vol. XXXIX. 

' Lamb, G,, " Scientific Memojis by Offlcera of the Medical nnd Sanitary I>cpBrt[ncntB of the QoTemmcnt of 
IndJu." Nob. 1, 3, 10 iind IT. 

« I-ndian Medical Uasettf, September, 1907, Vol. XLll. 

■• Apnotation in BritUh Mrdifil Journal, 24th December, 1904, Vol. II, 

• Pint, G. H. [DeoembeT 1st, 1906), " Pennliar Eruptions of the Skin in India, due to Vegfltable «nd Insect 
Life and their Treatment," Journal of Tropical Medici-nt and Hy^icn', Vol. XIX. 

■ LeiBbmaQ, W. B. (September, 1906] , " Pnthogcaie Splrocbiete." Journal of PrtreMivt Stedieina, Vol. XtV. 

* Article not coiuiiltcd in tbe origiiutl. 
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pirochstei "■ SpirocAa^in t!ifu:':nti. Vaaad by VinccDt ia ft pseudo-dipTitheritic condition o( the tbroMt, and h\ao in 

ud Spiro- hospital gangrene. 
■tQiis — S- Spirnefucta isaccifia:. Fdnnd in vncciEC lymph, 

^^ontimifd 7. SyiTarluiAn. rf/riTiyinia.. Id sypblLitiv aud olher leaiuiu of skin nad mucous membriuicfl. 

8. t^pirir.hiFAitpnnuia'pnUuin. OftfiD found io awociation with fiinrochir:lii pallidtt. 
fl. SpirfKhtKla iif d;jsa\lery. t>escribed by Le Diintcc. 

B. BCrOQD &PI»DQB^T.'E 

1. SpinichadH ittureriita. Found in geese, hy SnkharaS. 

3, Spiroehwla galHnarwia. Ttom iowU in Briizil, Ity Manibous iiad S4LlimbctLL 

3. SpiTocJmta nkf.ruujftri f-oei recu/mnUisJ. Thfi c»u§e of reiajpfling fflver. 

4. aSpiroefuxta of lich fee«r. 

B. Spinxhir.l'a tluHeri. From Trmnsvaal cattle. 

Io iidditioci to the abovo, aplrvcbetai Imva been fouud in the hi:>rse, shcop, Imt, Norway rat, bandicoot, 
and nlso in the cockroiicli, moeqnito, nnd taetsQ fly, which may, probubly, on further knowled^, be induded in 
this group of blood spiiochielte. 

5. Tnponaaa palUdwn, — SyphUu. SolinudinD and HoQnkaon. 
8, Treponenia jMrtmu&t. — Krttoi, CnBtcllanJ. 

He thed gives notes od eerfcaid of the pathogoQio forms citing the work of Karlinaki aa 
showidg tliat probably the commori bed-bug is the fyirrier of 6'. obenneiferi. He mentions 
the work of Novy and Knapp, who were suoceBaful ip keeping the apirochietie aJive through 
maQy generations in both white r&ts and mice by intra-peritoneal inocdlation. H© ha.B not 
been able to confirm the presence either of the uudutating niembraDO of Schaudinn or the 
flagella of Novy and Knapp, and while he oonaiders it quite possible that European 
relapsing fever may ditfer fruiii that found in Bombay he is not prepared to uphold the 
morphological di&tinctioiiB put forward hy theae latter authors. 

As regards African tiok lever, he says ; — 

Th-iM dtsciutc &p|M!Ar» to be widely distributed ia Alfioa, ocCQiriiiM ill UgAtida, the Congo Free State, «od 
in Qermiin En^t Afi-icA. The Bpirochffita waa toond by Kobs and AfiLuc. and, indepeodeDtly, "by Dattoa and 
Todd, who further proved that it v/as trflUfiOiittcd by a tick, the Ofnilkodoroi moabata. ITic young of infeoCod 
litlo*, ruK-red in captiTity, were iIbo itbowQ to be iafuctive, and Koch has recently becu able to trace the 
Bmrocb»t« up to a certain, poiat in tlic dcvelopniuat ol the embryo. The queatltm a« to th^ identity of tbia 
tick fever 'with tlie retspeiog fever of Europit ie tha ^abject oi much debate, nnd, nlthmjgb Kooh holdii them 
to be ideuticMil, thera an! maiiy poiat« of differenee na regards symptoms, bitnlity, animal reactiooa, etc., which 
make it bard to nixcpt tliia view. Again, while Eo<;b rcgHrda tb-e ^piroctiKtia us niorphologically indistinKiiiHhiible, 
Hovy itnd £nnpp deauribe miiny points at diSercnoe. aiid ^uggi^it for tbfi tiek fever spirochsta the name of 
Spirochaita dut(«ni iu momorj of Duttoo, who lost his life in the inveatigfition of the diseiutc, 

Io this conneotiOD the monkey HpiroL^hteta, is of ioteroat, as it waa found by Gmy and Tuliocb, St Dganda, 
in the blood of a monkey nntuniUy iofectod. It -correspoodfi to the org-nni-im of tiuk fever in morphological 
appearance, and it ia not improbable thnt it ia identical with it. 

A somewhat similar paper ia that by Blanchard.' Some spiroohseteB dcsoribad by 
Leisbtuan be does not mentioD, but, on the other hand, he notes j^. eberthi, found in the 
inte&tiaaa of various birds. 8. m^ina, found in the blood of an AbyiiBinian sheep [see 
page 87), and BpirochBBtEB which oocor in the atomaoh of doge, were fouud by Bizzozero, and 
appear to possess flagella. A different form of spirochtets was found by me- in the 
atomaoh and intestin&a ot dogB and other animals dying of experimental trypan osomiasi a in 
the Sudan, 

A more recent article ia that by Miihlene,^ who mentions the spiroohtete of carcinoma 
and that found in gangrene of the lung, 

Fantham,* in a general paper, epeaka of iS. vnlicin (Jaflfi^) from the alimentary tract of b 
mosquito, ('. piplene and S. tufonis (Dobell) found in the reotuin of a toad. 

Bousheld' has deseribed in the Sudan oases of membranous ulceration of the throat 
associated with the presence of eplroehffites. He regards the eondition as being allied to, 

' Blrtuchord, R. (1906), "Spirilla, SpirochKtes and other Spirally-fonned OrijaniBms." CaviM Fitiri)uiirt. 
Qiinted in JonrjuU of Tropitiil Vtterinnrjj Saitiice, July, 1906, Vol. I. 

» Balfour, A. (1900). "Seoond Report of Wollcome Rdjcan-b Lnbomtorioe." 

" Milhlens, P. (September 28th, 1907), " Vergleichende Spuwhatenstudieu." Zelt. fiLr Hjfgiau: u.. I«f«kL 
Krmkhait., Bd., LVIL, N(>. 3, 

• Ffcnthnm, H. B, (Jnly. 1908). ikienat Progrea, Vol. III. 
• Bouafleld, L. (September 14th, 1D07), " Obserratiuu-H troia the anOao." Laneel, Vol. II. 
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if not identical with, that d&swjbed by Vincent, but notes cortain differences between his Spirochetes 



three tonsillar oaaos and those described by that author. These were : — 

1. Fcebef -waH evident in VinoBnt's cases, while this was absent in all enumerated in 
Bouijtield's article. 2. Vmcent'i^ cases were practtoally all unilateral, while of Bouutield's, two 
out of three were bilateral. This point is of iulpo^tanoB^ for H. W. Bruflo states that mild 
caa«3 are invariably unilatural. 3. Vinoent raentiona that bacilli fusifonnes were sometinioe 
uaassooiated with spirochaetBe and often outnumbered them. In these oases the two were 
always associabed with one another, and the spirOchffitffl usually enormouBly outnimiberod the 
bacilli- 4- Pyogenic oocoi were abqoat invariably presant in Vinceut's oases, while in several 
oaws of this seriea the infection was practically pure with apiroehaotcB and bacilli 
fuaiformes. 5. Vineeat mentions Qxtension to the soft palate and uvula, and in none of 
BouBfield's oases was this present, perhaps owing to the cases being seen early in their 
course. 6. Vincent luakea no remark about tho urine, but Bruce mentions albuminuria in 
one out of ten of his oases. Albumin was present in two out of three cases of tonsillitis 
mentioned in Bouslfield's article, 

Some of the latter's cases showed ulcers in the buccal cavity, BouBfield has also found 

Hpirochaatea in destructive ulcer of the penis along with B. fneLfurmiv and cocci, 

Schellaoh'* has made important researches on the spirilla of European, African and 
American relapsing fever. 

Id ordeT to obtain exnctly camparaiivc reaulte, very direful precantionft were takcti b; tbe author, the ^pinJlft 
being aliscit-'Od. in the living eiate alwiLyii in the Cifst stiigu of injection in tMs, mioe and munko-jK, while the rtNiua 
and fix»tiwis employed were nliMiyii npplicd nuder unilorm raDdjtioos. 

The. flexibility atud actiTity o( mDvement ot tbe Russian gpceios fti-e greater thou in the Atnericau, but less 
tlmD ia tb« African species. Very euict dotailH are given of the lengih aod regulxrity of the epintki, Knd tbe 
uhnractfirs o£ the mDtiun, uorkauruw-wlBe, latcml bonding, beodiog tlirougb a circukr arc, aud tkt spwial 
TDCivemcots of the ends of the hpiiaU. 

The thicknest^ of tho^ apetfiw is 'C^pvvif'lty dilli>'u]t. to oiuaKurc, but the nuthur gives the dinmetei in microiiv 
an 1>'4A, 0-31 B^d 0-39 tor tbe A&iean. Amcricnu ftud RhbsIad formn, rcapectlrelr, in spednicatj «t)urtcd by Qiemm't 
method. The AfricAD farm in about 34 M nt thu tnoNt, with 8 U) I'J uadulatioiu; the AmericKD, IT to W a' ^tb 
6 to 8 undiilatii3.[iA - and tbe Rnsainnj 19 to 29 fi, with 8 to 10 iindaUtiona, 

In spirochietcH, w^bo§b vitality has been diminished by washing and cuntrifagifig, ot by prolobged keiCpLDg in 
eernm, the Bpirala «.re mom rigid Bud regiiUw, und seeca dependent on the atrtniturt' uf the organinni. 

Tbe author bellcree that in all thruc {otms traosverse divi«iuu in the only method; Y-^hapcd fonat, are 
csccptional, and can only be regarded as an appearance dtie to commenting diviaton. Ptirms tuay also !je met 
with still, joined by » thin fiLnment of protoplJutm, wicfa, lor exrimple. in -S'. dtittotti, qoI^ four to six, or half ths 
adult nnmber of undulations., whereas the full number of turas woiitd be preserved it thu method of diviaioa 
wore loQ^tudioal. 

One of the ends of Uiu spirochietcB termiantes in n l!li£unn prolongation some fire fi lon^, whieh grows s» the 
rest of the organism does, while the o-ther, though pointed, euds abruptly. Tho cxisteuc-e of n lat^ial membrane 
conld not be verified in either species; lite Fr^inkel, bi; wa* able to domtjns-tratc Utpnil dlia by ZetttJow's 
method, but conalders tbem to be the ortldciat reeolt of thu numerous waBhings, ceutiifuglugs, eta., iavolvc'd in 
the method. 

Deep staining by GiemBa'i; m^hod bring? out certAin oolound gfranoles, but no diflerenee between the 
Epecies could be aemonatrated in thi^ respect. 

La*tly, Bome six pagEM anj devoted to tbu distribation of the pp-EUsites in the oi^ans and tiaauas of infeirtiCd 
rats, and the eonulunion in reached tlm.t, unlike S. p/ri/id/i, which in a tiiwae parasite, the spirocliEetiis of rBla.psing 
fever are true hcecaAtoikia. The.>ie bring about necrosis of the liver and spleen, but in the intervals between tbe 
attauln are not quartered specially in the tipleen, but equally divided among^ tbe organs generally. 

Like Mantenfcl, h« is sceptical iw to the destruction of the parasites lairing place by phag^ocytca, bnt btates 
that eitra-cellutar destruction is effected in the liver and spleen. Lebcrt proposed, in 1874, the name of 
Proloiayeetutii rrcurrEntia for the Ku^iitn species, while Colin, in 1875, proposed tbat oi ^'. oh^TinrUr-L 

Aecording to the rales of ooraenclatn re, therefore, the name should Stand as ti-ncuitfiitia (LcbcrtJ, The 
African species should utand as S. diUtoui [Novy), while for the Amwiijan the author proposes A', nuiiyi, which, if 
aeeeptcd, would tbos stand >S'., jufvyi (Schelkch), 

Mflnteufel,^* working with the spirilla of reUpaing fever, found appEirently that the 
spirochiEtes can penetrate the shaven but unbroken skin of a rat and produce infection. He 
conducted agglutination experiments and found that, coutrarj' to what is seen in bactericidal 
infectious, a sertioi which is extroniely active in agglomerating living and active spirilla is 
quite inert in tbe case of the same spirilla which have been killed by heating to 45° C. 



and Spira^ 
chatofiis — 



' Schellacht C. (1907). " Morphological Researcho? ou the Spirilla of European, African aud Amerieiiu 
Belnpeing- Fever." Arb. a, d. ICnvierl Ofinmdheitaimfr, Bd. XXVU., Heft- 2, Quoted in Joitntal qf Tropienl 
Mfdieine and Ifyffient, March 16th, 1908, Vol, XI. 

" irtW. cit. 

' Article not consulted in the original. 
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Spirochetes LBishman,^ reviewing papers read at the Berlin International Congress of Hygiene, gives 

and SpLro- Doflein'e viewa. The latter regards present staining mothoiis as inadequate for pathogenies 
chaetoais— apirochjetes, and has not much beliel in the reputed presence of a blepharoplaat. He thinlcs 
c&n/ifiHcJ apirochjetes va,i'y as to their joode of multiplicatioQ. and he ia inclined to elass them id a 
special group, miiiway between the animal and the vegetable kingdoms, (or whioh he suggests 
the name " Froflageilata." Levaditi poiated out that all tha pathogenic spirochsetes, except 
those of syphilis, yaws and a dermatosis of tho pig, are the cause of true septicemias. He 
thought their protozoa! nature had not heen proredi bat was incLiaed to attach some 
importance to the reported discovery of peritrichic flagella in 8. galU7iarum and H. dulttmi. 

As regards the mechanism of relapBes, Levaditi held to the opinion long ago expressed 
by hitn that the erisi^ is due to phagocytosis of the apirochiietEe and their intra-cellular 
digestion, and not through the action of specific anti-bodies, whioh only make their appearance 
in the blood after the crisis is over. He pointed out that the spirocha3taB did not, however, 
disappear entirely from the blood during the interval {nee, however, apecial paper on 
" SpiroohffitoBia of Fowls," Third Eeport), but that a few could always be found on careful 
search. He beUeved that such sptrochEetiE as had escaped destruction during the crisis had 
become immune to the action of the anti-bodies, and in this way were able to multiply and 
produce a second attack. 

He had fooad that suoh iraraune spirilla were able to transmit their powers of 

resistanoe to their progeny, because relapse-spirochsetaa were found to preserve their 
resistance after several passages through susoeptible animals. 

■Vaccination, can easily be produced in animals by the injection of killed spirochsets, or 
of a non-lethal dose of living organisms. Preventive aerumi-therapy is also possible, 
because the serum of animals which had recovered was found to be strongly bactericidal and 

agglutinative. 

The reader may also consult a short French paper by Borrel,^ whioh diacUBeefl the 
relationship of the spirilla, spirochsetEB and trypanoaomes, and gives illuatrationa of 
the terminal flagella in S. gaUinarum and the so-called undulating membrane of 8. halbiani. 

Passing from these moi'e or less general papers, we niay first consider papers on African 
Spirochfetosis, then take up tho Indian, European and American varieties, in eAOb instance 
citing obsen'atioQS as regards the vector, the parasite, the clinical aymplroms, prevemtive 

measures and treatment. 

Koch's^ observations are thus summarised in the Medical Annual, 1907. He notes with 
regard to the habits of Ormlhodorus mnnbata, which transmits the spirochfiete fS. duttonij 
of African tick fever, that it is esclusively a human tick. It is nocturnal in its habits, and 
after sucking blood, quickly hides again in the earth of the native huts or rest-houses. It 
likes dry soil, and in fact, if the earth is moist (as is the case when goata are brought inside 
the hut at night) no ticks are to be found. The African tick fever diflfcra clinically from the 
European lapsing fever (,'^. ohenneierij m the following points. In the European form 
the first attack lasts six to seven days ; then follows an apyrexia of five to six days, then a 
second somewhat shorter attack and a longer apyrexia of five to six days, then a second 
somewhat shorter attack and a longer apyresia, and so on. In the African form, tbe 
maximum duration o! the attack is three days and the apyrexia six to ten days. Again, in 
tbe African form the number of parasites may be extremely scanty, and thus difficult to find. 
It is advisable always to make a smear as large as a sixpenoe, dry thoroughly, 
dehsmoglobinise with water (without fising), and then stain with gentian violet, five to 
ten minutes. 

Koch has found spfrochfetes in about a quarter of tha eggs up to the twentieth day 
of development of ticks which had sucked spirochtete blood. They can then be seen no 
longer, but must exist, aa young ticks qatry the infection. It is probable, indeed, that 
ticks in the young stage are by far the roost infective (though adults also may convey the 
disease). Koch found infected ticks to occur in practically every but examined, in a 
variable proportion, e.y. 7 to 50 per cent. In the huta, however, there are frequently no 
natives suffering from spiroohaete fever. The question, therefore, arises, how do these ticks 
get their infection ? Various hypotheses are possible, of which only one may be mentioned 
here, viz., that rats contain spiroohEetes, and that they may aot somewhat as rats do in 



• Lcishmnn, W. B. (April, 1908}. Jottmal of Ihe Jtoi/cil Atni)f Mtdienl Carps, Vol. X. 

• Eorrel, A. (Maroh Sad, 1908), "Spirillas, Spirocbctes, Trypanoaomes." BmII. Sx, Path. Sift-, Vol. I. 
" Koch, B. (Pcbraftry, 1906). Berl. Klin. JFoeh. 
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regard to plogus. The natives ia tick districts h&ve a oonBiderabLe iauj^UDity, probably SpirocEia 

through attaaks in youth, as monkeys that have had a severe attack are quite iDiiuune &^d Spiro- 

Bigaiiiet a uew infection. Infeetioa can generally be easily avoided by not sleeping in chatosis— 
native huta or reat-housea, the favourite hauutB of the ticks. continited 

A very good account of the disease in Uganda is given by Moffat.' He believes It 
to be distinct from the tick disease of the Zambesi, and states that he has never seen 
the incubation period less than seven days. One attack confers a certain degree of 
immunity, and after a second attack thia immunity probably becomes complete, at least lor 
a time. 

The ntunber of relapses seems to vary from one to five. Moffat points out that in a 
susceptible subject the initial attack is followed by fi-om three to five relapses, and that 
if only two relapses occur he suspects a partial de,gree of immmiity. 

Id the earlier atta.cks parasites are gene^ratly more nuiuerous than in the late ones, 
in whioh they may be excessively rare, but this does not always hold good. The 
symptoms are described and special attention drawn to a curious condition affecting tbe 
eyea. It resembles an iritis, but is possibly a condition resulting from thrombosis in the 
veaaels of the ciliary body and iris, leading possibly to hEEtuorrbages into the vitreous. 
At times it does develop into an acute iritis with resulting adhesions of tbe usual kind. 
The portion of the paper dealing with diagnosis ia given in full, as there is every 
probability that this disease exists in tbe Southern Sudan, although hitherto unrBcorded. 
lb is true we have not yst found O. monbata, but the closely allied O. savL^nifi occurs. 

The Hpirochiatffl can easily be fouud in trettii hlood if pre^iit iti large numbers, but a thin, eveQjj't«PTU<i.d 
fibn is quite uiuuitivble, nud in sucli Ihny tanj be ovcrluokcd utul nb^Q aumemaa, A Glm of niodcrato tlilcknou 
is prefcmble, nud in such the aggrlomerated cnaffiea of corpiisclea will soraotiines ha seen viLimtidg team the 
movameats o£ the cxjntaiDcd panwites if tho latter Are sutficiimtly plentiful, aud by a careful focii>aiiig fcliey 
may be sccd somi-dctacbcd wriggltog in tb« HQETouadii^ scrum. Being very ruCrnctite tbey tue heat euea with 
little li^ht and Appear as rapidly moTlng tluoada; Bom^imea thoy may bo made out quite distinctly manng over 
and aga^iost tbe. diirk bacl^rroiiud df a thick layer cif corphscles. There v» no doabt, however, thitt they arc 
muuh mon> on^ilj fouq.d in gained prt^pfinitioiia. I havi: tried the two methods side by i.tde ill tbv i^m<j ami 
and after a rain scnrch tlirough tbs £r&)h film I iguud tlicm at ouue ia the stained goe. Tbe (quickest way Ik to 
take & fresh film aad a dry one at tho eamo time. A few minitte)! arc dt>vot«d to tbe ioriucr and, rf tltu 
pusBites are aumeroitu, they will at once be b^cq and the trouble ul atAiaing is ttyoidcd. 11 iim search prove 
negntiVB, Atninin^ can be proceeded wltb. I have for ths moBt part used LeiKlinuui'tJ Btain^ wbioh i» aimplu 
and effectiTe, and the pturaaitcs cato easily be seen Uljder n sixtli. At times tbfiy nfe very epnrse, ceciwsitating a 
proloog-ed ^eargh thnjugb w^cral fdidoa. fo tbe absence of lueana for rnnking a blood exanilDation, it a not 
posnibl-e t« make an ubttolutely definite diaguoaia. A biBtory oi previous titik bltCf, or of a poeiiibli; expOHurc to 
such, will aSiird Mroiig !>u^iciijn ne to the nnturc of tho iavat, bQt in pla^^ee. where the ditM^aae i* eud&mic there 
are many other bitiiif; things, and [;)coplti ara so aci'Uirtoincd to their attacks tbat »ery often tbere will be no 
distinct remcmbnmoe of mch. Tbe di^ieasc witli which it in mofit likely to be confused ia nialajri&. Iq its 
0Q9et it differs from it in the al-eencc of any rigor, though it must be remoinbLirud that in tho malignnnt tertinn 
the rigor in represented often by a alight and evnocscent fading df chillincni, bnt oth^rwiae the initin] Hymptomsi 
are very njnelj alike, tliougb, as a rule, they are more aggravated in spirillum fever, eKpet'ially this heodat'lie and 
vomiting, In the greater number of ouqb of mjUaria there ia no particular onlargeoicnt or tend^irnc^ about 
the livfir, whcrtsas in aptjrtlltiin It^vcf they arc alnnjut constant featurea. The splenic caliirpcme-nt is common to 
both. The appearance of tho tongue, with its thielc, cnsareiy white deposit of for, is quite uuhke the dirty, dry 
tongue of mniarui. A3 nigards the t^mparatore, thiiiro is uiJuaUy in malaria a distinct t(!ndi^m;y t« intumiL'«ioa 
or, fit asy rate, a marked remisaioti, sueh licing |?eiierally pnM^L■dcd by profnso sweating. Sptrillura fever attackn 
are sometimes io iihort that a xuddcn t«!rmination cannot be attributed to the laflucnee of any remedy 
aduiiniatcrod, and therefore the action of qnume on the temperature eaoaot be relied «iKin as a mcaub of 
diagnoda, except to exclude malaria when the dmg faila. The qnicJE breathing and pnia") in the chent seen in 
Bpirillum (ever do not occur Id malaria. In the pneumonie form a diagnoids can only be made by watching 
the cour{« of the dii^eaoe, but it may be noted that the physical signs in tbe chest not only dl^ippcw, but deyelop 
much more rapidly than they do in an ordinary pDonni'ama. 

The eye syraptoias point very strougly towards Bpirilluin fever. I forraerlv believed that tnalarial iritiH 
was a comfflon <»mplicat]ou of that dlBea^e, but fince I b<!gnn to depend for aiiignoejs <in blood tixnmtuation 
I have not Seen a lAse of iritis following malaria. Probably in my earlier cases th.e ttatecedcat fever wa* ipiriHum. 

Tbe prognods is not UDinvourable aa reparda life, but Che di^i^ise causes much sufiering and lu&Tes tbe 
patieat greatly debilitated. Pncnmonia ia a daogeroms i-omplication. There ie no specilic treatment, hut 
arsenic pGsaibly diminishes the numtier of rclapacs. Symptomatic treatment in indicated, and the exhibition of 
atropine on the flnt Bigui of eye trouble. 

In this oonnection ddb may note that benzidine has proved useful in experimental tick 
fever, and pyramido'ii has been found to reduoe the temperature, though it leaves the 
BpirochoQtm uoaEfected. Judging by analogy, atoxyl is likely to prove of value, but Breinl and 
Kinghom found it useless in one case. 



MuS'at, R, H. (Janunry ^th,. 1W7), "Spirillum Fever in Dgandn." Lancet, Vol. I. 
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Spitochwtes Ko3s' also describes Ugauda *' Tick Fever," giving several temperaturt) charts. He 

and SpiTD- diff&rB iq one or two poinds from Moffat, finding tbat there may be as many as six relapt^es in 
ch^tosis — the European, and that io the native no relapse may occur. HealsoDotes that the para&ites 
cmiinuai aiB usually Bxoeediugly sparee in the blood and that it may fcake many hours' search to find 
one organism. Whare blood Bxaoiination fails the diagnosis can be made with ease and 
certainty by injecting a drop or two of finger-btood into a monJcey. When the animal 
sickeas the spirochfflts can be found with th>6 greatest ease In the bl[>od. This metbcxl, 
tiowevm', takes a, fgw da,ys. It ia woi*th noting that there in- a relative iscrease of 
polymorphonuQleai- leucQcytea, 

As regards prevention, this is easy for Europeaasi but difficult in the case of natives. 

The Orntiliodttron lives by day in tho thatch or in cracks of mud-Hoors and walls of old native 
huts. At night it cooies out in search of food, retiring again when it has fed. Old camping 
grounds and aid huts should be avoided, infected huts should be burned. Europeans should 
sleep under mosquito nets, well tucked under the bed-olotbes. The liability of natives to 
relapses ie possibly due to repeated re-infection. 

Ad ii{M:oiiiit of th$ diseaag 6.& it occurs in Angola is given by WeUniao.^ Ad. important 
experimental study on Spirock^ta. dvttimi waa carried out by Brernl and Kinghorn.* As 
regards technique, they state : — 

Tbe routine method of eztimiiuiig the blood far aptroubictee wilh tbe ordlD&ry tbick-Htm ooe. Two or three 
drojH of blood were placed on n perfectly clean slide and then spread out ovei a Hurtacc 3 c.i;. by 3 c*. After 
drying ia the liir, the ftlms wen- Hxed iii thu flainc in the SAmc way as » bocturiologi'eaC upevinieii, >AaA the 
h«inoglubiB, was removed by wiwhiog the films in distilltjd w*ter. Aftac being bo treiiUid, they Iwcume qti)t« 
culoarlena aad were then staiaed with RanutQowsky'B stAiii for half an Jiour. Thti stain wtta made in aceordaooe 
with the dircctiona given by awphaos nod Chrbtopber*. 

A. Medlcina! metbjleue blue, 1 part 
ScK^iim cajrboQAtc, 0*6 ,, 
Distilled water, 100' „ 

B. Eosin, 1:1000- „ 

Before UBiii|r, dilute eaah >«o]iitioa mth 19 ]iarts of dutilted water, and tben mix in equal parts for staining. 
This mothod gave U» better results than nny otlier mioditlcatiou of RuinDDovraky. 

la Hpccimniui prepared by thi.i uethod the apiroch^tus are weU defined and are of a deep purple colour. The 
leucocytis arc well i^taincd, while the rod cells appear as mere shadows. The e^unuioation in much facilitated by 

t^aeOQ of this. 

For more detailed stud/, tctj thin films were made on slides heated to 37° 0., in order to dry the blood- 
tilm more rapidly ; these were Hied iu absolate alcohol and Ktaiiicd with the alxtvc laodiiiientioo of Romsaowsky 
ncid by QicEow'^ and Lnveran's inetbud. In oui baudni Marino's meihud did at>t yield Batta£actofy restilt^, 

When the presence of precipitates intetfered with examination, it was found advisable to plbcc the 
preparation in oil of cloves for a Bhort time, and thea ia sylol after the exceas oi oil had been blotted off. 

Carbol-fucliHtDC stains the itpirocLffite^ veiy readily and intensely, bnt is not an valuable a staiu as that of 
RumaodWakj. Heideixbaiu'a iroa-bsnmtoiylin WM also used, but without QUy advantage, as it atainn the 
apirochstea uaiformly blaok. 

In order to study the Htrnctuie of the parwite thti wot fUm method was used. Pcrfcetlj clean slldea nr«re 
corerod trith no exceedingly thin layer of Mayer's albumen.. A drop of Irlood wna spread oat as tiuieLly as 
p^r«iiib|g <jver the lay«r vl albumen, and while rtill wet the slide wiis dropped into Fleanniog's Qxlng solution and 
luft foT ten minuteu. In this the albumen was quickly raaKulatal and tirnily Hxed thti bLu<ud to the slide, Froni 
Ihf! ftKltig solution the *!idc wn.* passed through the diflerent alcohols and staiucd. 

The ruutine cxaminatioa tens made with a Zeiss. -^,tb oil iinmeraion and Xo. 4 ocular. 

They found by experiment that the blood of patients suffering from relapsing fever 
is infective for suaceptible anitnals during tho period of apyr^xia. They compared Africnu 
tick fever and Euiopean relapsing fever, and agi-«ed with Koch as to the shortness of the 
attacks in tick fever^ and aa to the small number of parasites in the blood as compared with 
European relapsing fever. The attaoka and relapses are of longer duration in the latter. 

In the study of the aaimat reaotions they found that they could infect nearly all 
tbe usual laboratory animals with N. duttimi. Cats were refractory to infection. Tbe 

most ausceptiblQ animals were white rats and then monkeys. 

Afl regards immunity, they note that there is a relatively active immunity against 
re-infeotioQ, as animals re -inosculated at various intervals after recovery up to seven-and-a- 
half months did not become infected at all or only had a very slight attack. 



' Robs, P. (March lat, 1906), "Tick Fever." Jhu^mI of TroiA^al Mirdiciiie awl Hyi/icni, Vol. IX. 

» Wellmnu, P. C. (April Ist, 1905), " Oaee o( Relapsing Fever, with HiimarJcs on its Occorroace ia the Tropics 
and itfl rvlation to Tick Fever." Jiiumal of Tropitnl Meiiieint nivl Hygieta, Vol. VIll. 

' Breinl, A., and Kinffhom, A. (Septeinlwr, 190B), " An EspeTimoatali Study of the Parasite of the African 
Tick Fever {S^iTothvt'A duUmi}." item. Liv. Hfh. Tavp. .ifrd.^ No. .\.\L 
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Aa regards fcroatment, their experiments showed that iminune serum, whether derived Spirochates 

from horses, monkeys or rats, hag no appreciable value either in preventing the occurrence and Spiro- 

of the attacks in auaceptible animals or m curing the disease once contracted. The incubation chstosis— 
period may be prolonged to a greater or less extent, but the inoculation of infettive blood is ei>,nin».ai 
always followed by infection. 

Iq ooe case hyper-immune serum, i,e, aerom derived from animals after a varying 
number of iDocalations with spirocbtetal blood, u&ed as a preventive, prolonged the incubation 
period very markedly and moderated the severity of the attack, Similar horae serum used 
aa a curative agent proved itself of no pronouuced value in the treatmeut of the disease in 
mookeys. A slight inborn immunity of short duration was Doticed. 

Other points eluaidated were that the spiroohtete of African tick fever is of a Bpeoies 
differing from iS. obenaeCeri, since each confers a relatively active immunity against itself 
but not against the other, that S. diittoni p&Bses through the placenta from the circulation 
of the mother to that of the foetus, that the course of the diaeaae in spleenless animals does 
not differ in any way from that noted in normal anlmalSj and that spirochiDteB when 
disappearing from the blood do not rest solely in thesploon. 

Experiments of tick feeding and splenectomy during the incubation period showed that 
spirochffites are present in the peripheral circulation in an infective stage on the first day 
after ticks are fed on a auaceptible animal, and that : — 

1. lu splmteetomined amiDalx, the BpituchfetH'S dinfippeftr from the peripheml drcuEntion after the attack ae 
ptuntptly as in aonniil STiiniRli and relB-pse* occur in the ordiiiary w»y. 

2. When the Bplceti is removed F;liDrtly after the splrouheeteM bavs tUaappeanid frain. tho pcnphcral circulatiua 

after the first attack, the relapses occwr Jis in tbe controls. 

3. During the incubatioa period, after tiuka bavu beca tsA on n susceptible Auimftl, the BpirochEBtefl du not 

develop ill the apteen as the late of election. 

4. Active imiQitiut; ag-nimt reiafcctititi \m )iot influenced by the spleen. 

Dealing with stained specimens, they note that the terminal flagellum of some observers 
is the periplast of the parasite drawn out to a pointed extremity at one end of the spirochtete, 
that the chromatic core does not stain evenly, and that peculiar forma are suen most 
o£teD in the " decline " bloo<l^ The core may be broken up into from six to eight small 
portions, which stain deeply by Giemsa'a method. In films made from the liver and spleen 
tbey fouod a curious form in the shape of a spirochiete coiled up into a small compass 
surrounded by a weU-atained membrane, the whole structure being about three ■quarters the 
size of a red blood cell. They think this may be an encysted stage. 

Together with Todd,' these authors also found that Oiniex letrhdanna, the bed-bug, is 
probably unable to transmit S. dultotii or S. tihermeivri, and therefore it cannot be an 
important factor in the causation of epidemics of relapsing fever. 

Breinl* has further pursued the study of the morphology and life-hiatory of 
8. diittrmi. He employed dry films and the Giemsa stain. Wet films were foand to present 
no advantafjea. He faile:d to demonstrate peritrichal flagella, and notes the frequent presence 
of awellings during the stage of "decline," as also the presence of a small unstained 
transverse band at about one-third of the length of the parasite. No true undulating 
luembrane could be demonstrated. The division of S. dfUitmi was, aa a rule, found to be 
transv&rse, though occasionally longitudinal division waa obAdrved, as was also an appearance 
suggesting conjugation, 

Allusion is made to Prowazek's discovery of intra-cellular stages of 8. tfallinarutn in 
the red blood cella [see also special article on "SpirochffitDftis of Fowls," Third Report), and it 
is noted that the same phetiotnenon in rare inatances was observed juat be.foi'e the crisis 
in N. duKfmi. The formation of w>iled and Hkeiu-like forms at this time in the spleen and 
bone marrow, rarely in the liver, is described as is the phagocytosis which they undergo in 
the spleen, or. if the spleen he removed, in the liver. Some, however, escape destruction 
and beooiiie surrounded by a thin cyst wall, the interior of the cyst being 61lad with a faintly 
blue-stained plasma. The shape of the parasite becomes iudiatinct until only a few small 
red granules persist. These may he the forcus which can pass through a Berkefeld filter and 
give rise to a fresh infection. The life-hiatory of the spirochaete is thus yummarised : — " Just 
before the orisia the spirochEetss disintegrate, certain of them coiling up into akeina, the 

' Lac. cU. 

' Breiol, A. [Hovember 9tti, 007), " On the UurpUulogv and Lite-Kistozy ot SpiiucbKta Duttom." AnnaU of 
Trapioal Modieint and Pamnlotut/^^ SerieA T.M., Vol. t., No. 3. 
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majority of which are phagocytowd by the epleen. Some of them become encysted and 
bri^ak up into very small bodies oat of which the new generation of spirochstee ia evolvod." 
A coloured plate illustrates the various appearances mentioned. 

Loghem,' following up this work> and using Levaditi's method for the organs of 
infected rats, found at tbe height of infection atypical foriits in the liver and spleen. 
TboBe can be recognised only by their staining reactions, by the conditions under which 
they are Found, and by the presence of intermediate stiges. They occur aa small, 
circular, or oval, tightly-coilod Hpirals, about half the size of a red blood cell. These are 
the encysted forma of Breinl and Kiugbom, the " agony forms " of Levaditi, precediDg 
further stages of degeneration and disintegration, the "resting utages" of PrDwasek, who 
ta1(C5 quite a different view of them. They were most commonly seen in the livier, and 
u^aally within the phagocytes, not in the Imnen of the capillaries- Loghem thinks Levaditi is 
correct in his supposition that these forcos are duo to the influence of phagocytosia, 
A French paper by Levaditi and ManDuelioQ^ deals with mncli tbti same quealions, a&d 
may be couaulted with advantage. 

Carter* investigated the presence of S. duttoni in the ova of OmUhndnro* mouhaia, 
and concludes that the ticks infected by spiroobi^tes lay infeoted eggs, that multiplication 
of the spirochietes probably takes place in the eggs, and that morphological changes in the 
spirochetes aho occur in the eggs. Illustrations of the curious banded and swollen forma 
met with in the egga of the tick are given. MoUer's work {Berlin, 1907), with monkeys, has 
shown that a tiok may remain infective for one and-a-half years and that the infection may 
be conveyed to the third generation of ticks. 

Hogers^ describes the Indian form and mentions that Bandwitb h&s observed the 
diseaso tn Egypt. The latter author/ indeed, describee Egyptian relapsing fever at 
twusiderable length, noting that it is more common in tbe Delta than in Upper Egypt 
or iho Sudan, and mentioning its tendency to occur along with t}^hu6. The symptoms 
of the Indian fever are given very fully by Kogers, and amongst special symptoms one 
Fiotes slight ealargeuieut of the liver and of the spleen, juuadioe, and a rash which ooours 
in about 10 per cent, of the oaai;s, The rash appears on the front or sides of the chest 
or abdomen, or ou the arms and more rarely on the legs, and ia in the form of olostera 
of minute red blotches or Btaina. 

Atypical forms of the fever occur, simulating malaria and typhus ferer. The latter, 
constituting usually fatal forms, have been described by Carter as " Icteric Fever," 
owing to the presence of intense jaundice. Such cases mlghl be mistaken for yellow 
fever and Weil's disease. I.iOwenthars reaction is mentioned as an aid to diagnosis during 
the intervalfl when there are no spirilla in the blood. A drop of blood from the suspected 
case ia mixed ^vith another drop containing spirilla from a case in the febrile stage, Bealed 
under a cover glass and inonbated at 37" C for at least, half an hour. Clumping and loss 
of motiUty indicate relapsing fever, provided a control is negative after not more than two and 
a half hours. 

The work of Mackie on bed-bugs as oaJtUrs of the disease is quoted aa follows : — 

QdEe recently th* qiiestioE of the mijdc of iafectiim o( rclnpsing tuvct in BombBj hns been inrot^ted 
by T. Forcival Ifackie, IvKT.S. On t^inminiii^ bcd-bitgs nt mrioos iatervnU niter being fed oa nionk«7« infeoted 
with the dineMe, the spirilla was fonad up to the fanrth &Qd seventh, daTS respectiTely in two aeiia of 
cxperimeuita in the upper p«rt. Of tlic alioieiitarjr tm'"t only, l«gctbor with fresh blood. Out of fiRy-t&iee hoga 
trorp) tb? rclapdiis- fever wnrd, qiirilln wore only found in tliu ttamBcIi of gnu. Of six monkeys, intg whoae 
ca^ea bed-baKs wore freqacatly plnwd, only oae cuotrujt&d the disfflae. Dr. Mnclde also iaKonaa me that the 
dlKAM am be troiumitted by tne pnncturoa of n ^rrooTed needle carrying a tmce of fresh blood, eo that it 
appoara to he not aoltkcl; that mosqaitoes might thus cooTey it from ooe patient to another, which wonld 
account for tbe infectiPD ia wards tot being most conunpnlj between n«igtil>onrlng Wis, m Vsud^yc C^nei 
poiotiKl out. For this rcAAOQ moHquitocis tufty be a more likely chir^dng; a^^eiit than bod-bu^, and are worthy of 
oloae Attention. The dJMMe wu aIki traiL^mitted lij oral feeding with siigfatlf largei qoantitiei of blood, the 
iucabatton Rta^ being prolonged to four or five dn.y». Blood drawn doling mi Kpyretic mtBrral, with no op^illa 
in the blood, also infected monkeyi, tbu fevtir developing kt« &t the sAine time that a lelapee oo«nTi«d in the man 
from whom it bad bocn taken." 



' Lofthem, J. O. vnn (Ptflinin.ry 20th, 1909), " Some Notes on the Morphology of S. ^iuUani in tlic Organs of 
Bata." Aiinnlt <•/ Tn/pieal ifrdiciut ami I'arasitoioffy . Series T,M., VoL I., No. 4. 

• Lcvnditi, C, and Mnnouflka, Y. (April 25th, 1907), " BecberctCK Bar I'infectioa provoqn^o par le Spinlle 
de la Tick- fever." Ant. >/< VlmtiUl Ptatmi.,; t, XXI., No. 4. 

< Cftrter, B, M. [Pehruary 1b{, 1907), "The pFeseocc of S.dutlani 'm the Ot» of 0mitlic4Qm» iiioQl»t&." 
Annnh uf Trvpieal iftdieina and Pamtitolvffif. Series T.M., VoL I., No. 1. 

• H-igcrs, L. (1908), "Pe¥«s ill the Tropioi," 

• 8andwttli,F.U. (1906), "The MedioalDiseaBesotEgypt." Parti. 
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Haokiei suggests the aa.me SpiriUum cartari for the iDdJao parasite. Spirochete* 

And SpifO- 

Later work^ by ths Bame aubhor is of great intereab and importanoe, for it goea to prov© chastosis— 
that the body'louae, Pedicaius ajrporit, is probably a transmitter of the disease. He coti-tinHni^ 
inTesitigated an outbreak at a missiOD tjdbUemeat in India and summ^jsed his investigations 
and ooQclusiocs as follow : — 

1. An epidemic of I'elApaiQg tavet broke out in a mixed Bcttlemeat of bofs and girls liring onder simil/ir 
couditioDB. 

a. A Terr ^g^ pfinnntsge of the bo/B fell victinui to the disease in the eoune of a tew weeks. 

3. A maub aoaaller percenUge of girls fell ill and Rt iiifreqncilt iuterrals ezteudiug over tbrov mODtlu, 

■I. Tlic moet notBblo fa^rtor to which th« bo/B diS^red froin tbe gltla wbb that they were iofeitcd with body ■ 
lioe, from wbich parasite the girls were aiiuoHt free. 

5. A well-maiked petceatage of tb« Uce takoa from the infected word contained livtog and caultiplTing 

fipirilla. 

6. Tbe etomaoh ot the Ignse wu tb« chief »eat of multiplicntioci, nnd this was earned <iii in the face of 
active digestion and; ftfter the dteappeanuKre of all olher cGllular clomeiita. Oth<:i' organs becfime secondiirily 
iufi.'Ctcd. The secretion expreaaed &am, the month of infected iiiee cootainod aaTubcnt of living- spirUla, and they 
nlso «xi-«t«d in gccatet or lass nqmbera id the upper ftliiiicutary ttaet- The yvury was firequeatly infected, but 
spirilla were not found in dcpouttid ova. 

7. With the incr^aao of tbe epidemie amgngat the girls, body-lice becnme more ia evidenGe. 

8. With the subsidence of Ghe epidemic among^ thci boys, the perccntAge of infected Uce (ell. 

9. An attempt to infoet s. mooJfey by aiaum of lice failed, 

I think that tbq above facts are iuScieat to throw grare Bnepicion «□ the body-louse &s a transmitter of 
relapdng tCTCr. Many epidemiological factti point to thin mode of trfnit^miHsloQ an being a likely ouu, aud tho 
liie-biatory and Eiabjta of body-liu-e Ha outlined above ^bow bow well these parasites fulifil the necewary couditions 
for spreading the disease. 

Thus relapsing fever has always been aaaooiated with poverty- etrioken, oTercro"wd6df and 
half-starved communities, and it is under juat such conditions that lousiness ia at its worst. 
Again, tn mJsed commimitiea, as in Bombay, the diaeaae attacks the poor, dirty and low- 
caste living ID squalid tenements, to the exclusion of those of akanly habits and better 
conditions of life. 

Relapsing (ever is a "persotial'" and not a "place" disease, and among stricken 
comnuinitieB the infection spreads from person to person very rapidly after only a few days' 
exposure, and mere oonbiguity without contact is not sufficient to carry on the infection. 

It is probable that the infected secretion of the louse's mouth is the madium responsible 
for transmission during the height of an epidemic, but whether the ovarian infection plays 
any part in the liokiug together of epidemics or in the carrying over of the disease during 
the off season it is at present impossible to say, but the failure to find spiriila in nits is rather 
against this theory. 

Thi? same epidemic is described by Landon,^ who also mentions the presence of lice, and 
states that in native circles relapsing fever ie called " Lice Plague." He raentiona the value 
of adranalin chloride for heart-failure occurring in the coarse of the fever. It can be given 
in 1 : 1000 solution, aa sold, in doses of 5 to 30 minima. In less urgent oases, 10 minims of 
1 : 5000 solution every four hours were found to have a remarkable effect, 

Sergent and Foley* have made observations, clinical and experimental, tending to 
implicate the cloth BS-louae, Pedicnlug vestimenti, in South Oran in Algeria. Their work, so far, 
ia Only of a preliminary character and need nqt be detailed, 

Des&i* deals with the clipieal features of the Indian disease, which, he saya, is 
frequently mistaken for plague iu Bombay. He meutioDS pains in the calves as a prominent 
Bymptom aonstantly present, and speaks of the "air hanger" respirations which are 
relieved by quioine. 



' Mnclde, P. P. (September 21st, 1907), "A Preliminary Note on Bombay Spirillum Pever." Xnw:*(.Vol. 11. 

* Mackie, F. P. (December Hth, 1907), "The Part pJayed by Pedicnlaa Corporia in the Tiansmisaion of 
Relapsing Fever." British Mnikal Jimnia!, Vol. II. 

■ Lnndoo, E. (Decomber, 1907), "Some OUnical Obscrratiooa on ftoUpsia^ Pever." Indian Mtdi<MtOajutlt, 
Vol. XLII. 

* 3erg:ent, E., and Foley, F, H. (Maieh 2nd, 1908), "Fiivre r^currente du End-Orun&is et Pediculns 
TCBtimcntia,'" note Pr^liminaire. Bull. i'«. Path. ExoL, Vol. I., No. 3, 

> Dewi, V. G. (July 16tb. 1906], "A Clioical Pictuni of ReUpeing Ferer." Jmnai <tf Tripieat Mtdieine 
and Syifime, Tol. IX. 
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The following are the ooQcluaiona of Oppenheimer,' from work performed OQ 
S. fjbemeieri in New York, Th&y are mterestlng as coinparwg the American parasite with 

8. duttcm-i and S. ciirteri : — 

1. Tliii New York HjjiroehaUit iJicntuneri uftiinut yet, as ban bocii attL«cnptiMl, l>e sepiirR(«<i from the Afriiiap 
spirfKhtele, upon the foUowiof; ground.^: [1) tb^ lungtti of its stay tn lUe jKripbi^nil bl<iod o^ th« nit; ;;,!; the 
uumU^tr yf ruijip^oH in tin; rat ; (3) the Irtclc of lignfe 8 and circular foriuu ; (4) ehe ftbuctiCL- of ^verftl tratiaverae 
breaks ; for tiii; length ot atay iu tlit; poriphural blypd pru1i»btj variija witb the mcthjjd yf pLseage, relapws am aq 
[iDCOTtnin quAQtity, Hincc it is, puihapa. nut ijwiitiv^ly 4^tabLifibt»l tfuit tlicy ocfur at &I1, liguru S formii and i^irvLes 
and filially HC-vera.! divifliuLi Boaca uitst in tlio New York spirilLuui tuii wulJ its th A'. <ii((^i.f Add in the spirtUncii 
of Buiubay. 

2. As Iai na uut work ia ooncemed, the panMitc mcrsly holds its own t» vitro ; we cnDnot aa; that we hud 
a culture. 

3. It IB not HOlihiily that tho tnaglt^ &nd inlurwindiags, aeen durnig att<;nipU At cuUivAtioa on artificinJ 
media, uro due tu tha coDoantratiou iir waguliutioa of tits blood ou ataudUig, or tbti iotettviudiogs to (uaiua or 
cwojiugftUoo. 

4. Tlie iS>i;'iw/uPi<! oJwrfarim prol»blj iacryases by transverse flB«pn and Eragta^atatioo- 

5. We bavc sceQ no ovidQiict' of epomlntion (no spore stain was ui«ed) or of a cycle of devclopmcut, itnleai 
the particularly slender forma, short fornnst, " bands," acid iutcrwindingH he considered such evidcnist. The only 
host tftadiud wne the rat. 

6. The variatiou* in the dii*;riptiott o( the motility ftJfC in al3 likelihood due to diffiCPences in the 
Oi>uditiuns uudcr wUi'Ch the par-.i^il^.''^ iire wtituhed. As ob%rved by ua, its motility ia nlmoBt pret-dwly like tbnt 
described by Hoffmann toi iipiriKiuLt/i pallida. 

7- Pcrhap-A iLti undulations that posd over the organism are merely an appearance, and the #ptral is in trath 
ri^d except tar ttio latiiiml Hwayioga. 

8. Th« indimtiou of nu unidulating meiabrane in tbc hanging- drop in the only sign of a deSnitu »tru<!tare 
wbivli we havt; necu, ejeupt a. deeply stained yrain (gjiuiiiteB), The ubscqne of a (zompUt^ted sl-ruetnre, tbe 
appnreitt mnltipliuitioa by tran^vmrn' division and fra^mciiUtian, the rapidity tit raultiplji^tiuii, the leci^h of 
vuibility Outside Of the body, and the perAiiit«nec >of the spiral l-onu in de/ith, point to ft bautcrium ; whereas the 
Flexibility of tbi; panuitCF tbe indicntiou of an uoduIatLng m^nibraue, the inability to eultivati: the urgauiam on 
artifiuiibl nifidia, &ai tbu dvath at iaeub«tor tetnptfraturu bU:^E»t tbait the Iil^w York .i'pirocfueCa obrnaeitri may 
be protOKoan. 

Aeeurding- to Sebandinn, Spiroehala, pallida is not a spirocbste and not a spirilluni, bnt a tr^pon^Eoa, It ia not 
H apLr!>i:heBtQ, beoiuse at thti pcrmnneuey ot its coils, beennsc of it'4 tiiraiiual cilium, nod because it has aot more or 
!«» blunted ends.. It it not a ^irillnm, bcennxt: its <ipirals nro flexible, bc-CAU^ it hM n aini^lc dliuan instead of a 
terrainnl tuft, uud tHwmisg it appureutly di?ideii longit-jdiiiaJly. The New York Spinfltiin rjiteriiuifri is <»rt»iiLly 
flexible and hsm permaoent euiU. If agntu^it onr Ijctter Judgment wu grant iu addition th:>t each ul' itu two ends 
reprewjots r* tiliuui and that the pAraaite divides llLingittidiiially, then the Nt-w York SpirttehT-Ui abtrrmrirri must 
b(! elasiied with Spiroc/utia palluiii as a trvpuaema. 

Sprue. One has never heard of geaiiine sprue arising ia the Sudan, bat I understand 
that cases of somewhat latractabli^ diarrhcea occur, so that soaie papers on this interesting 
condition may be noted. Moreover, the disease has been reported from some parts of 
tropical Africa, as Cantlie^ records in a paper, wLereiii he also points out that it may attack 
old residents in the tropics or sub-tropioa loag after they have permanently taken up 
residence in Britain. He mentions also that sprue is associated with a diminution in 
size — an atrophy and atony^ot the liver, which would appear more phyaiologtcal than 
pathological in character. He believes tho disease to be due to fermentative changes of 
mi ei'o-organiBin al or parasitic origin net up in the alimentary tracts of those who have 
been long resident in hot climatea and are therefore debilitated. No definite Organism has, 
however, been isolated. 

The appearance of thrush in the mouth ia a fatal sign (but vide infra). CaiitUe has 
never seen a patient recover from sprue after thrush appeared. He condemns the milk 
treatment and oommeads the " meat "' treatment, which he describes fully as follows : — 

(1) The patient ia put to bed, at any rate for a few days ; (2) a wet pack ia applied — 
a towel, or double layer of dannel large enough to reach from nipples to groms, and 
soffioiently wide to reach half-way round cither loin— is wrung out in waruj water and laid 
upon the abdomen. Bound the body a large bath towel is wrapped, pulled tight and fined 
by safety pins. The web pack is kept On for two hour& at a time, and is to be applied 
morning aad evening ; (3) the patient (unless very ill) is given 5 oz- pounded beef, lightly 
cookedj for breakfast, luncheon and dinner, with salt to taste, unless the n:ioutb soieuess 
prohibits its use, Every two hours the patient is given jellied beef-tea, beef-jelly, calves'- 
foot jelly, a plain jelly, all home-made ; the jelly is given also during the night should the 
patient wake; (4) dr. 1^ oaator oil every morning for first three mornings; (5) gr. 3 

' Oppeoheiiaer, A. (i.906), ''Laboratory Nuten on Spiroebrata Obermeieri found in. New York," Collected 
Studies fn>m the He«earch LnljorAtory Department of Health, New York, Vol. II. 

' Cantlic, J (NovorabwT 3od, 1905), - Sprue," British Jf«Kc«( Jaamal. p, liftS, Vol. n. 
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s&Dtonii) morning and evening (or three days. The effect of this treatment is that the stools 
0,1 onoe become "bilious" ; the bile, which aeeiiia to have been pent up, owing to previous 
" milk treatment," tioW9 with great frQedom when meat ie given, and at fiirst the stools are 
copious, looaQ, and aa many as two or thieQ daily. By the third day, in all probability, uo 
etool 1b passed, and when ou the fourth day the motion is aeen, it is not infrequently fairly 
solid, f^oal and deeply hile-stained. 

The di&t may now (ths foiitth day) ho inereasod, a poEiohed egg is added to th& beef at 
breakfaat aod dinner; pounded chicken may be given at the mid-day meal, iuatead of the 
beef. On the aixth day the meat, or chicken may be finely minced — thrice paaaed through 
the mincing maohine — in place of being pounded. By the eighth day the patient uiay have 
a cut off a joint, the underoat of a piece of roast beef being the beat, 

Aa soon as the stools are 3oUd, or fairly solid, add vegetables to the diet — Rtewed 
celery, stewed sea-kale, OF vegetable manow ; pulled and baked bread— thin slices of bread 
kept in a hot oven for twenty raiautea until dry and crisp. The patient's diet is now fairly 
varied^ and additional food can be tried — -as juagjiient directs. 

RicQ-tea' b taudL^ by ruiurting Home tiim ta the oven until brown- thuii plncing two tflblespoonfuls of it in A 
Jug snd pouring over it one pint o( boiliog wftter nnd rillowing the dwyoction to atand for fiftctm miuute*, whoa 
the rice ia Btniiacd oS aud tbc " ten " Qscd ba b. drink. Cliiuii tea ts mode bir taklni; the tiueat prcfcumbli;, pWiiig 
lialf a ticaspoonful ia a strainer over a brcRkEant cup and pouring boiling water ovur tht; Iwivun, Eitlitr uf these 
tens, or etich uaed niter niit«Ly, may be ^iveu flft-ucn tiiinutes tifter flaiahiug food^m^vtir witti tb« msttt, of mm^. 

The meat treatment, Caatlie holds, will not fail if carried out early and systeinatiBally, 
It goes well with the strawberry treatment. 

In a disQusfiioD, Galloway differed from Cantlie on the subject of milk, and advocated 
the aaepticisation of the bowel by means of calomel. This author has an exhaustive paper' 
on the subjeob, distiDguishing an acute gastric (native) type and a chronic enteric typo of 
sprue. Of intestinal antiseptics, apart from oalomel, he recommends cbinosol in eugar- 
Qoated "tabloids" of 5 grains each, thrice daily at first, but reduced even to one a day 
as the case improvea. The remarks on dietetics appear to be sound and of value. In 
another paper- he shows how infection may take place by prolonged and intimate 
contiguity, proof of the organiainal nature of the complaint. 

Begg advised the exhibition of cnide santonin, and Hartigan' prefers cyllin given in 
the foi'rti of inteatina! palatinoids — 3 in. cyllin in each. Younge* states he has known 
at least one case with thrush recover under treatment with pepsin, which, m the form 
especiB.lly of maUo-pepain, he has b$hd pi-ocSucC niUCh benelit. lb is given after moats 
in 5-grain doses. 

Becently Cantlie* has had surprisingly good results in all cases of sprue by giving 
ipecacnauhft in the same way as in dysentery. Its effects are moat marked in advanced 
cases in which (a) the tongue is ulcerated and may have been extrenaely tender for months ; 
(fe) the stools aye bulky and frothy ; and (c) an increase of temperature occurs towards 
evening. The di'ug is given daily in 30-giain doses for two, three, or more days, and 
Btopped when the stools become thin, brownish in appearance and devoid of odour (,aa 
lipeeacuanha stool). Cantlie now advocates " fast-days " for patients ou the meat 
treatment, i.e. days when miUc alone is given as an " alterative " for twenty-four hours, 

Begg* gives the comphcations found in chronio sprue, and which may prevent patients 
deriving fuU benefit from hia santonin treatment. These are ; (1) Pancreatitis ; {2) Chronio 
appendicitis; (3) Involvement of liver and gall bladder with resulting jaundice; 
(4) Diabetes ; (d) Pernicious ansemia. Mayo Kobaon' draws attention to the frequency of 
chronic pancreatitis in Europeans returning from tropica] countries diagnosed as cases of 
sprue. He thinks that diseases of the pancreas are frequently uri recognised in the tropics, 
[The same fact is recorded by Caramidge,'' who mentions the special " pancreatic " reaction 

' Qaltowfty, D. Q. (October I6th, 1905], " The Treatmeot of Sprue/' J/tumiil of Tr«pifa.t Mfdieuu itad U^uiene, 
Vol. VIII. 

• OaIIowhj, D, G, (Octobcf 2ftd, 1905), "Soine Olinical NoteAOD the Etiology olSpme." Journal ijf TVopicnl 
Mnlicinf nnii Hi/iji^nt, Vol. VIII. 

' Hartigan, W. (Marcb lat, 1905), "The U«e nf Cyllin inSproe," Jntirnaiof Tropieai Mtditw^rmii Hygiene, 

Vol. viri. 

+ YoQagie, O. (Deocmber, 1905), " Pepaio in Sprue and Hill Diarrboa." Britith Hf^ienl TiMsmn/, Vol. II. 

* Cuntlie, J. (September Sad. 1907), " Ipecflcanaha in Sprue." Journal of Tr-itfiieni M^^iHnf mnJ Hiigicne, 
Vol. X. 

■ BcRB, C, »SiJ'„ " Gompticntioni Tonud in Chronic Cssct of Sproe." Ibid. 

-< Mj».vo Roljson, A, W. (July 27th, 1907). " A Note on Intwatitinl Pancrestitie in itn Relationn to Sprue." 
BrUiaA Mniienl J<mrt\al, Vol. II. 

' Onmmidiru, P. 3. (July 2nd. 1907). Jflumnf of Tfopien! Afaliiiju and JfvffieM, p. 299, Vol. .\- 
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Sprue— in urine which iadiaatos activa degenerfttive ohaoges in the panoreas (for detaik, see Bntiah 

«mtinu<rd Medical Joumrtl, May 19th, 190G), and which may be employed to differentiate these cases 
from sprue. 

Staining. Th&re is no end to the production of new staining methods, and a large 
volume might be written on tbis subject alone, even if atains for blood only were considered. 
A few odd notes mfty, however, be useful- 
One often baa blood &ltaa sent in, which, owing to their age and their long exposure to 
heat, cannot be got to stain well by any of the Boiuanowaky methoils. The red blood 
corpuscles do not take on the proper eosin hue, but appear green or greenish- blue, while the 
leucocytes at the aame time often stain faintly. One had U]uch trouble with these old film& 
until Dr. Daniels, of London, kindly gave one the following method ; — 

Treat the elide before ttaitting (and this is the special point) with a mixture of absolute 
alcohol one ounce and three to &ve dropa of glacial acid for a few miDutes. Wash in distilled 
water, then stain in the usual maaner. Occasionally this procedure fails, hut as a rule it 
auoceeda admirably, and has proved of great service. 

The best staining methods fgr the amqeba of dyaeutery are not, as a rule, well described 
in English test-books, therefore a paper by Hart^ on this subject may be quoted : — 

Film prcimratiooa to demonstrate A}nitb(i oH tue, sa a rale, geaeraU; touud not to give satiafactory resnlta. 
This is (10 doubt due to the coanpnrativeiy large size and delicate Btrartufe of the orguiium. 

By mJTJn g in a teet-tube n la.rge voEumi! of the iniocted materiiJ (either pus from a hepatic alKCMS or luacoa 
(rom arseateric atitol*) with u dilute- logwood stum, aiid collecting tb* reaultiag dyed matter in glycerin, quite 
gtiod resets nu-y be obtained. 

Ttic lolloping Bxe detail* oi the methwl ;— 

STAIHtnO BOLDTtOn 

Htemntein, 3 gr&ioB 

PotaawUni ulum, 1 gtnin 

Acetic itcid, B.P. {33 per cqnt,), 1 minim 

Alcohol, 8u mininifi 

Distilled iratci, to 1 flaid oimce 

To ho used dUiited with sibant tonr times its volome of distilled wftt.fir, 

1. Fill ft tenit-tuhi! t.o two-thirdd of its cupiicity with the diluted logwood stdin ; add the in*ect<!d mirtetiAl to 
trhc extent of nbout bnlf-nu-ioch aod diffuse by sh&king ^ntly for a few luiautes. Any coarse pn.rti<Jn are 
removed by strniiijng tLmngh gniute aud r^jeijhsil. After straiotDg for tluM hours tbe stuLDed (Jell* will be 
taaoA to hnve sctclud to the bottom and tba BupematAnt fluid onu be pourud off. 

2. The colour oi the stained structnirea ie, now to be develojMd liy nearly filling up the tqbe wjtb t»]> 
Wftt«r or P- weak aolTitioa gf tithian) cnrbooate (bnlf n grain to the ouaec). Qlyccrio, iufficieoC tc forui b 
layer of, say, three-quartera of so inch at the bottom, ia then carofnlly added to the tube. It is now set Aside 
to nUow the stained mftttir-inl to settle down into the glycerin. Deposition will have taken place in ax at . 
seven hours. 

3. The eupernntant fluid ia poured oS (uid the stained m&teriikl in the glyoerln tnuufen^d to slide* uid' 
ooret-gUuses cemuiit^ on. 

When the amshffl arc to be mounted in Cunfida bnlsnm the procedure ia somewhAt different a.nd not qttite. 
M simple. Qlyccrin maai of coante be omitted. 

The water having huen poured olF from the stained mnterifil, dilnto ajeohol is added and the tube b set ajndej 
for an hour or two, TLc depoxit is th<>Q ooIIect«d on n S\tcir pikper nnd drmiuod. 

Thu filter fmper with iUi eontents ia then fulded up to form a pnuket, tied witb a thrend, and Huspended ia| 
abaolate alcohol to dehydrate. When dehydration ia considered complete, tmnafer tht pndtet to some clear 
agent and again to a frc>ih supply of the clcariog agent. [Rectified ooal-tax n&phtha answers the parpOK 
admir&bly and is ineipeuBi™.) 

The cleaned prepnTation, after dntiniiL^ , can then bo mounted in CanadA bal^ta ia th>e uiual way. 

Another method is that used by Dr. Wenyon, and which, though a little tedloua, 
produces excellent results. It is here given as shortly as possible : — 

FixtTig j!utfi= Saturated Hublimate, 2 parts, 
AloohoL absolute, 1 part. 

Ffficeft spread out by needle on cover-slipa. Without drying, drop slip, film-side down, on 
the fixing fluid, best warmed to about 60° C. After a few minutes, reverse fihii and allow tO' 
smk. Fix for twenty to thirty miuutes. Wash in diatilled water for five minutes, and then 
place in 70 per cent, alcohol to which a few drops of Gram's Iodine has been added. Leave 
in this at least two hoiu-s (for a day if one Hkea). Transfer to distilled water and stain with 
Heidenhain's Iron Hismatoxylin, Delafield's HfEmatoxylin or Borax Carmine. 

' Hiut, T. fDeoomber 16th, 1903), "Ttie Preparation of PermnDent Stained Specimena of Amcsla. CoU." 
Joumat o/ Trajiita} Mrdintte nnd Btjt/itnt, Vol. VI. 
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Iron HMjnataxTfUn. Iron aluiD water solu&ion 2^ to 4 per cent., si^ hours or longer. 
Wash for about one oninute in distilled water. Then in Heidenhain's Hssoiatoxyliii about 
twelve hours. Wash in water and differentiate under mioroacope is a wfttob-giaBS with 
^ per cQut. Bolutiou of iiou alum. 

Delajield's H^matoxi/Un . Mus1i be used dilute about four or five drops to a Petri disb 
of distilled water. Stain film in this for tweaty-four to forty-oigbt bouxa. 

Borax Oarmine. One part to about five or six parts of 70 per ceat. alcohol. Differentiate 
for about half to one hour in 2 per osnt. aoid (HCl) aloohol. 

After staining, films are passed through alcohol and xylol, and moonted in balsam. 

Films must aever be allowed to dry during the whole prooess. 

FCxiny in bulk. If ffeoes are solid, mis with saline and pour into test-tube to depth of 
about one iQch. Fill up with fixing fluid (as above, or Flemming's) and gently shake to mix 
well. Allow feeoes to settle ; this takes about one hour. Bemove supernataot fluid and 
replace by water. Allow to settle and repeat, washing twice. Then add 70 per cent, 
alcohol and iodine and leave for several hours. Bemove fluid and add stain — either dilute 
Delafidd'e Heematoitylin or Borax Carmine (after Borax Carmine add acid alcohol). Take 
up into absolute alcohol by this aedimentatiou method. In another test-tube plac^a at 
bottom clove oil, then layer of uiisture of clove oil and absolute alcohol, above this tiie fasces 
in absolute alcohol. FsQO&e will gradually sink to the bottom, when fluid can be removed 
and fresh clove oil added. Examine in clove oil. 

Flimmer^* has a new method for demonstrating trypan osomes so as to show the finest 
eytological details. The following is the technique employed : — 

(1) Expose a coveE-elip to tbe vapour of osmic acid (X per cent.}, 1 e.c. ghcial acetic: add 3-6 drops for 
2 minatesj (2) place a drop of Ercah blood on <jno <!orner of the aitp and expose ngftin to the vnpoor for 30 seconde; 
(3] spread tfm film care-fully uid expose again for 16-30 secoada to tbe viipour uutO Ibe surface ftppear oo loogor 
Qioiat ; (4) place slip iu absolute atcobol ior 10 oiiuuteH ; (o) immenje slip ia tn-iatlj nxiu-'co loured Holutioo of per- 
in&ii^imtii uf po-tash foi 1 minutti (t!-3 drops of 1 per cent. aol. to 60 B.C. HgO} ; (6) waeh id wntiir for A miautce -, 
(7) stain in the following laodiSecl RoBinuowsky, made by mixing ju»t before aBC— azur 1 (1 per Ci!iit.) 1 c.c. j 
eoein. A, (1-1000) 2 m.c., H.O a i;.c. for 15-30 miuutcs-; (8) waflh ; (9) diffeieatiate in onu^ tamun 
3D neconda -, (1*2) alcohol sjlol [S-S) tv^o or thfcc ehaagee ; (13) Xylol ; and mouDt. 

Instead of 7 to 13, any otbei miitbod of staiaiD^ can be iwed, nccordiug to wLat stmctuKB it ie deelied 
putinlarly to show. 

Huismau^* studied 17 different methods for staining blood filme, and found JeOD'er'B best 
and aimpleBt, but be has improved upon it. 

The stain he uses is a mixture of equal parts of a 1-175 per cent, solution of solid azuir- 
blue in pure absolute methyl alcohol, and a 0-325 per cent. Bolntion of eoein £A (Hoohst) in 
the same medium. He stains for two minutes without previously fixiog the film. By this 
method the nuclei appear a violet-bine, v?hile the basophile protoplasm takes a li^ht blue stain 
which gives a good difl'erentiation from the rest of the preparation. The red corpuscles are 
roBB-ooloured. The neutrophil grannies are roaa-violet, violet, or violet-blue ; basophile 
grannies are blue ; the metacbrotnatio baaophile grannies are violet-red, and the osyphile 
gramiles are red. The author also observes that some of the lymphocytes exhibit, when 
Htnined by this fonDula, evidence of a fine blue or metachromatic granulation. 

Urtubey''* has invented what he calls a eimple, rapid and. certain method of preparing 
the Leishman stain. Those who are aoouBtoined to use the "soloids," and to be satisfied 
with them, are not likely to resort to this new method, but a reference is given for any who 
may wish to try it. It is simpler than the usual complicated process. A new Gram's 
method, in which both the stain and the Gram's liquid are altered, gentian- violet being 
Buperaeded by methyl-violet 6.B. or methyl-violet B.N., and the Gram's fluid by that of Dnna, 
which yields nascent Iodine, is given by Lceffler.'* It is said to yield excellent results even 
in nupractised hands, 
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' Plimmer, Q., " DotaOastKitiug Trypanosomatft." /VrictrtiiiitfS 0/ Jinijai Socusf;/, Ser. B, LXXIX., pp. 95-102, 

* HnisBian,A.(igo6),"TheStainiueof BloodFilmH." MM. et Hffii.,i!lo. i- QaobBiia British Medical Jaurwit 
Epitome. Jaly 2lat, 1906, p. 13. 

* Urtubey. A. (February 28tib, 1907), "Note anrua proc*le simplQ, rapide et Hiir poiw preporer Ie colorant do 

Romano w;Jry-Liciflb man." Quoted in Bn.ll. rfc I'lnatUiit Pnetmr. Vol. V- 

* Lffiffler, F, (August 2nd, 19063, "Znr Qramwjliea riirbtuigamethode." Devi, ifed- Wwh. <Jaotod in 
B}ai, de I'lriatUut Pialfur, October 30th, 190e. Vol, IV. 

* Article not oonsulteii ia the original. 
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St&ining— Herman* recommenda a new staining method for tubercle bacilli, applicable both 

Boniinual to Braeara and sections. The staining bath is composed of a mordant conBiBCing of a 
10 per cent, aolution of carbonate of ammonia in diatilled water and of a Btaln, namely, 
3 per csnt, solution of crystal violet in ethylie alcohol at 95° C. 

One part of the stain is added to three parts of the mordant immediately before use and 
the solution well mixed. Decolorfl.tiOD is effeoted by a 10 per cent, mixture of nitric acid 
ID ethylio aloohol at 95' C, 

MaoNeal-* has introduoed a rapid and simple method of staiaing iSpirochmta pallida, 
with the foUowiag solution : methyl violet 0-25. medicinal methylene blue 0-10, eosin 0-20. 
methylio alcohol pur, 100. Diasolve, aiding, solution by warming. The film to be stained is 
covered with the undiluted solution for 45 to 60 aeconde. It is then irnmereed for one or two 
minutes in 10 c.c. of a solution of sodium carbonate of a strength of 1 part ih 20,000. 
Rinse in distilled water, dry and examine with an immersion lens. The HpirochtEtea are 
tntsQsely stained, and retain their oolour if mounted in rectified Canada balsam. 

Syphilis. This is a subject of great importanoe in the Sudan, where the disease is 

rife, occurriuy both in mild and severe forma. Its prevalence has already been noted and 
commented upon in the First Report of tlieso LaboratorieH ; but, though of special interest, 
it h utterly impoflacble to rsvieiv more than the merest fraction of the vast oumber of papers 
which have aoctiinulated on the subject stnco the discovery of the li^pirtKhj^ta }>ti}liiia. 
Indeed it is only the reaemblanoe of syphilis to spirochietogis aud trypanosomiasis, which 
justices the brief notice acoorded it here, 

Motfc,* in an interesting paper, draws attention to the similarity exiating in several 
raspaota between syphilis and tfypanosomiasis, saying: — 

Ab showing tbc ikiutla^'y with trypuDosonie iiifectioiiH, 1 niiiy mcntioci thAt it vrns ub^rviid by LioffSTd tbtit la 
thu inaf tht eaU. of LiorHca scjiriliejatiott of Ihni plai]iics, nihich. cotne out in sacucssiTe crops — rommcQcing forty da/a 
nftvr itifcctirjii — yiiildiid blood aad (tcniim containing uumbura of trypaQosomcw, wliLirQivs they wert; found with. 
dtffliriiltr in Ihc pcnpbQrHl blood. Nattan-lAricr nnd Tnuoii likcwiitu fotiud tu the fluid obtnioed bj ^uatlH- 
cation of the orjrthmataus r^ts io n whit-e person suffering from tiypBnoiomia^ig, oumben of trypiuiodoine*^ whilst 
none could be found in the pcriphcml hlood Htrcnm, 

lu both tha*} dimjiLsea the lymphatic glands gcncnilly bocomc enlarged, and in sleeping Hiclnies pin<^;ure of 
(.he ijwolltin glrtnds nnd eKnrainn.tion ol the iluid revL-als I ry pa now men ; so rIsu SIeti:hnikufF wivs uhla to dyraonstrRtc 
the spiroehffltca in the ualdrgcd tjliiud^ of the infected chimpaaBtHB. It therefore follow.i that there ih thi-; onnlogy 
between the Tima of syphilin iind the be fore- mentioned trypiiuoirojne discftBcs— that The protoztiou tiiiiltipiio in the 
lymph with mueh grentci rcvidinew* thsin it docs in the blr>f!d ; this tuny he due to the pre»eiii!c in the blood plibiniB, 
oil lysiaf. Wiiiilm- to the baotariolysins or [i»m.olysina. Moreover, there is ^ elose a. simiUrity hi the reHOtion of 
the fixed timue olementa to the pns^iice of tho trypaa-womes or ^pLrouh fetes, that either the urgiinismH thCTRSiciTu 
or the toiin.1 geuomtcd hy them ^ive rise to a fiimdnr h/pcrptaaia dmrncterieed hy prolifcmtio'n of the niidei of 
the flssd cooat'ijtive tissue cclils forming- the embryonic cells or lyiaphocyteB, aod prolifemtiou of the endothelial 
cella, foraiioe pliian^ coll» or epithelioid cells- la trypaaocome diMiiae*, howevor, there is no prwlifemtloii o( the 
flnbendothcliftl coIIb of the arteries, laadiiisr to cndarturitiH;, viiHCuljir otfluniwr], rtnd ue<:rohic»iR of the eontml ecllsf 
XH in a gutnnift. It is, moreover, reiiuitlCiihlu thnt, unlike Imcterial infertion, (rypiuiosome affections nud i^yphili* 
are, if nneoDiplionted by Kceondnry microbnC ntfections, unnttaoded by polytoorphonu^'lv^r iitvoHJoa. 

Loiahman' reviews the papers read on the etiology of syphilis at the Berlin CongreBs of 
Hygiene, 1907- He quotes Ho£fmann as saying that: — 

For dcmonstnition of thfl ripirociiMto, QieniBn's stitin was best for fresh lilms »iid LevsdJti's silver method for 
scctionH; bnt be pointed out thtit it wji.t hIki portsibla to stnin the parasite in sectioiu by Oiemm's fltnin, and to 
rioaioartrnte them in fllme hy tha silver mctood. if proper prcftiutions »« to technifiue were followed. 5W 
dJAKno^i", he thouR^ht the host method v.-ah stftiniog by Qierafia, combined with !» setiriih for th(>unst-n,iTio(i spirocihffltea 
with daTk-grouod iUamia&tioa- The splrootuBtea are fouad chiufly in the eoEDec^tivc li'iaue, id the lymphatic 
veaselfl. and in the walla of the btood veBwlB ; oocMiouaJly thuy ate to be met with in leucocyte, hiipjitic't-cUs and 
other tissbn colk. The conditions foood in tho blood are not, appnreotly, fnvoarabiti to the developmi^nt of the 
apirochtete. pos'^ibly bccnuse it is an anEerobc. 

Hoffmann believe* the spirochaets to be undoubtedly the cau^e of syphilis, and states 

tbab it holds the same diagnostic importance for syphilis as the B. iuheraixl'igiKiov UiherrAo. 
Zabolony concurs in this view, and h« pointed out that the spiroohffitea are agglutinated by 
the addition of serum derived from ayphilitio patients. 



• aennan, M. (January 26th, 1908), " Sur hi coloration da badllc tuleerculeui." Ann. tie rinatUutt Pii^vur, 
Vol. XXII. 

" MacNenl. W, J. (Fcbiuary 16th, 1907). jQnrnai tf Mo Animean Sftdical Agaaaiatian. 

" MoU, P. W. (.Jnanitry 4tli, 190"), " An AddroM ob some reoont Developments in our Snowledge of Syphilia 
ia Kelfttion to Diflease.s of tha NerToua System." SriSM HaHeftl Jntima!, Vol. I. 

• rieishnwin, W. B. (April, 1908), " The Intcrnfttiomal CongTt»B of Hygiono, Boilia, September, 1907." Jaumai 
/if th( Jif'U'i! ■ trmy Medisat Corpt, Vol. X, 

* Article not eoosoUed in the original. 
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Meti$ohnikofr dealt wtth prpphylai^is, 
ointment, the formula (or wbioh ib ; — 



sialLy as regftrde the use of his preventive SyphUi»— 



Calomel, 33 gramines 

Pure lanoliae, t)7 ,, 

Vaseline, 10 j, 

If properly aod ca,refally prejjared on this basiv, acid if applitid within a. few hours of 
Q&posure to the risk of infection, Metschoikoll' cousiders the nbovo ointment as an absolute 
safeguard, but as it is certainly useless at a Later period, be htui, ooatioued bis reaearohes in 
the hope of finding some preventive treatment, which wouid be sucoeBsful when applied 
soma days after exposare. He tried atoxyl treatment both in the caae of m^n and oionkeya, 
but though it possesses a certain value, the tox.taity of the drag is agaiast it, and Metsohnikoff 
atiuB at hnding some other efficacioas but less toxic form of arsenic. 



of Messrs. Burroughs Wellciome & Co., which 
may meet the case, {S$6 ap«cial paper on 



Poaeibly the ' Kharsin * and 'Orsudan 
have boen triad in syphilis by Ward.' 

"Trypanosomiasis," Third Report.} 

Neiaser,^* who experimented OQ apes, coDoluded t.hab at was impossible to obtain a 
Semm which will produce immunity. Ho successfully inoculated apes which bad been 
infected twice before and been twice cured. He believes a radical oure of the diseaao is 
possible by treatment with mercuric iodide and also atosyl, and is convinced that tbe serum 
diagnoeiB of syphilis is uaeful and aiforde a reliable test of complete oure. In the MeiUca-l 
Annual for 1907, a good resurnA of some of the more important recent work will be found, 
including staining methods for .S, pallida^ the results of the esaiuination of tertiary leaiona, 
and the contagiousness of gumma. 

Ticks. A utteful monograpb, especially to those working in Africa, is that by Donitz,^ 
who gives synoptic tables of genera and speoies, as well as a general biological account of 
these insects. 

Tbe generally accepted claBsiii cation of ticks is that of Neumann, but with (his 
Warburton'* decliLres himself to b^ dissatis&ed and proposes, in lieu of it, the following; — 

IXODOIDEA 



Arcsstdts 
Atyat 

(I rnilhii'fnfia 



I 
IxDdiriie 

I 



ProBtriabi 



I 



BrcvimstratJi 
I 



Longtrmtnita 



Gmiip 1 Qionp 2 Group 1 Group 2 

HiBTK'ijihifH'Uiii Uermtaentor ilynlmmna. Amhft)ni"mii 

JimrphHnx Aptnumi tiio 

Rkipif.fphaln» 

He gives very useful hints for the deteruiiuation of genera, whioh we quota in full, and 
reference should be made to his attached diagranimatioal hgiures whioh wiU greatly facilitate 
recognition ; — 

&falca ood slightly dutcndcd Ccra&leH abould be aelw^ted for Gsamiuatioa if poesible. 

Tbe roetnim or cApttalura :iBd gciitiiui Are gem^mlly silflicienE to indicAtc the gcuus, nod thece should be 
exiLmined lirst, the canehiBion baing- v^rilied by r^fiirijaiit; to othar Rtructiire^. It ia soon «eea Xhxt, thera ■« a 
long type atid a sbort type of roetrom. 

If the rostrum is long, the gcnos iti either Ixodes, ffyalominn, Amblyirmnui, or Apnnommn. 

If the jmlps are nurrow at the Imse, leaving n gnp between thsra and the iiypw^tome, it ia probibly Ix'xiw. 
Verify hy loolriiiK for the aciiil etooto id front of the anas, the abscuM of CjCk arid fi^stoons, and the circular or 
oval peritremcs. 

' Wftrd, W. A. {April, 1908), " Atoxyl nnd it« Yalne m the Treatment of Syphilis." thid. 

• Neiaaer, A. Quoted in Briiish Malkal Jmtrn-nl, JnnuaTy 11th, 1906, Vol. 1. 
' DbTiitB, W. fLeipzig, 1907). " EHe Zecken." 

• Wiirbiirton, G. (Decomber 11th, 1907). " Not»» on Tickn." Jminml nf Brtmmiie Stolafif, Vol II., Mo. 8, 

* Article not cooinlted in the originnl, 
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Palpn of fAirljr uniform width tbraug-bout indicate one ai the other feneia. 
coatmufd li tbero is do great difereDce in tbe length of the pulpali jolnte, And spherical ejes a,Tm praseot, it is probabljr 

ffifalamma. It a male, it maj be deteimiued LmtaediatiiTy hy the four aaal plivtida >uid two ndditioaal poetcrloi 
chitidDiiH joltits. 

If the seuond [ralp»I Joint U mocb the longMt, it i* eithw Ami'lffo-iu/ui or J;wnOTn.o»a, the firat hating eyes, 
the ei^ccnd, not. Moreover, the tick wUl probably be onute, aad au onute lotig-metruiiied tick fiDm a domesttc 
a.!iim&l is sure to be Amhtyomma. 

If ths rostrum is of the short ty^, its ebApe leaves little doubt of tbe geatu, 

If the width iicio§8 the base of the palp is <:aUBidt.'mktj greater th&ti that of tbe traasversely recbuigulu' 
roatml boas the geaus is Hit}iviph!f3ali«. Verify by the aboencc of eyca. 

Demiorr-nlar may haye a somewhat rectfingittar roatrAl btwe, and more or loss faolging pftlpa, bat ey« are 
premut, Eiad the tickti^re g^ncrAlly ornate- II a umSe, Qoto the fourtb caxn, much longer tban the othen. 

lb Rhipktphchis ftnd Botyphihu, the roatnkl baso is hexngonal, being pointed Ententlly. Distingnish bj tbe 
extremely e^bort-ridged pnlps and circalaj pentremes in Boop/tiias, and the moderate uiuidged pa^pa and qqiiuiik- 
sh&pud iKjriticmea, of Rhipkephalm. 

Notes OQ the diagnoBis of speclos follow, and be points out the great variahillty that 
eiiats amJ the preaence in many specieB of "high males" and "low males." The latter 
are am&U and pc>orly characterised specimens, the former largo and with their char&ctei-ietia 
points gi'eaUy emphasised, H$ says that the extremes of series would certainly be taken 
for dififerent species, but numerous intermediate forms ootmect them. From a list of tbe 
principal species attacking domestic animals, with DuteB on their distribution, we piok ont 
those which are found in Africa, and refer tbe read&r to Mr. King's paper on " Sudanese 
Tioka" (Third Beport). 

Barmapfit/silin punelata. — Chiefly on abeep. 

HiLinaphijsiilvt leifihi. — In South Africa. On the dog. 

SlitTifiirupii-i (single species only). — In Soutli Africa. On tbe horse. 

Bhipkephabis lan^iium. — On all d-oaiestio Aoimnlfi. {The dog tick of the Sndan.] 

^, kttrsit, — On all JomeBttc animnle. 

„ aimns. — On all domestic amiiunls. 

„ eVfrtfi^^-Oii all dumestic aoimnla. 

,,, eapensie. — In South Africa, Oa cattle. 

„ ajipendieuiattit, — In South Africa. On cattle. 

Hyaltmjnn argi/i>t{u.m. — On all domustiu animsla. 
AmAlyominn hdtnrnm.—Xn South AEricn. Chictiy on cnttle. 

,. vnrityahiiit. — On cattle and ehiMp. (A variety 19 connaoa in the Sontheni Sndao-) 

Masaey^ gives a long list of tioks collected by him from various animals on the Congo- 
Zambesi water-shed, and identified for him by Neumann and Nuttall. Amongst these wd 
note a few not given in Warburton's list, i.i?. Rhific-ephalus lumilatits, M. s\ipert/-itttt, 
R, attenuatuB and B. gladCger, all now tipeoies found on the horse ; also a variety of Margaroput 
annulatKS (decolaratuej , fi'Om the ox. 

Some of these and several other new species of IsodidjB, have been reoently described 
at length by Neumann,^ who has also described^ two new African speoies from bovines under 
the names Bkipicephalns duttvtii and R. lougus. In the same paper he gives ft table of 
differentiation of males of the various species of Rhipicephalus. 

NuttalH begins his Harben Lectures for 190S with a consideration of the Isodoidea^ 
and we trauBoribe a useful table which he has compiled : — 

IitST OF DlSSAaB-BEABIHG IXODOIDBA 
Rtdwatvr in mttlt is trsnamitted by %^ 

BoopAiliif aTiftiiilaliLt, 

£^ difffcgi ( aiutrtilis). 

B. dieolaratua. 

Jxodta riein.u9. 

SJUpiwphtliu eapenaia. 

BmmaphifsaiU pitfictata (in sxperimenta by Stockman}. Sufrpccted nre Rhi/ri-rvphatta nwMt nod 

Hyalomiaa ii:i/ypiiu.in, since Kocb stotea he oheerved the development of Pii-oplnsma m 

these species- 

SJMatttn fmer it jiaUle is tnuumittod by: — 
Shipifefikaiiis nppe-ndifiilattu. 

Jihlpirephaliii rimWI. 



' M-'LsaeT, A. ¥. (Mafcb 2nd. 1908), "Some Ticks of Geatfttl Africa." Jtnirtuit <^ Tropical Mtdieinx amt 
Ifjiffieiit, Vof. XI, 

» Neomaim, L. G. (Marab 20th, 1909). " Notes bim les Ixodid-ts." Arch, dt Paratil., t. XII., No. 1. 

' Nenmaon, L. G. (Pebniary 1, 1B07], "Description of two now Species of African Ticis." Anna!* o/ 
Tropis'ir MfdMnf md parasUolo^r, Ser. T.M., Vol. I., No. 1. 

• NQtt*U. G. H. P. (Jaly. 1908). -The Iiodoidea, w Ti<;kB." Jmnvtl ^ Me a?ffai liuHMt o/ iStblis 
MtaliK. Vol, in. No. 7. 
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Ridwaitr vn tJiMp in (xoiuiiiitted bj:— Titles — 

Shipieepkahis intrati. cimtini 

MaliffnfttU Jnnniiice in doijs is tmOBmittfid by:— • 
Hmnnphysalia hachi, 
RitipiKephttliu sanguinruB. 

SiHary fixer in honea is trBQ^mittod bj; — 
RhipiitphaliK evertn. 

Hiartwater in gonls and xheep is transmitted by: — 
Aiablyamnia hrbnrum. 

Sdaky Mouiitiia spoUtd fcvar in mow is trAtasniitted by: — 

Dcritutccnior occidental is. 

Spiroefmtana in /omit ie Crftnamitted b/: — 

Argil;) perineu», 

(a]9Q \}y A. r-fjUextts nnd OrKUhodt/nn iiMvloia, m hu been mperlmentoll; provied). 

Spiroihastoais in cattU is trftSkmitt'Od by : — 
Saaphitiis dteoloealua. 

Spiroehaiuaii in man (African rcJnpeing fever) is tmasmitted by: — 
OriiiLhodorai ■laoubadi. 

An interesting aocount is given of the preventive mensures ia forae against Boophihie 
in the United States. 

LouQsbury,' in a paper on ticka and East Coast fever, while showing that the usual 
oarrier of the disease is R. appeitdicAdatus, inoriminateB four other species of the same genus, 
one of which, B. nitens (the Bhiny'Brown Tick) has not yet been mentioned in this review, 
The others are the Bed Tick (B. evertai) ; the Capensis Tick {li. capeneis) ; and the Black 
Pitted Tick {B. sirnu^). He gives a description of the different species which, with 
the eioeption of R. evertsi, posaeas a. similar life-history. While they resemble each other 
in appearance the memberB of this group are easily distinguished from the various other 
ticks that frequent oattle. The same author, in speaking of cattle dip for ticks, says: — 
(1) Arsenic is the principal agent which acts on tKe ticks in these dips ; (2) That only the 
preparations containing the largest percentage of arsenic, that is, only those that were 
BBtimated to contain one pound of arsenic to 30 gallons of water, ever destroyed the ticks ; 
and in most cases even these strongest mixtures failed to prevent a few females from 
maturing. Mostly, however, such females die without laying eggs, and nearly aU the eggs 
laid, failed to batch. 

Mayo^* states that in Cuba a solution of CebadilU seed in spirit has been found very 
efBcient, as has the so-called Cuban dip, which is a modification of dips used in Australia 
and South Africa, and is made up as follows :^ — 

Ar«ctiidil« acid, 8 lb. 

6odn cnrbonate (^ryet-, M lb. 

Vellow soap, 34 lb. 

Pino-tiir, 1 gallon. 

Water, 600 gallons. 

DlBHolve tbe ajseuio; in 20 pilous or more of water by boiling^ for 30 or 40 miaates. Wlica dissolved, ndd 
100 gallaur) of WAter. Dtseolve tbe ecnp and soda in W gnllous of boiUug writer, first ibATing- the »oap, and while 
boiling ndd tha piae-tni ill ft thin etTcaia nnd stir uutil it is dissolTed. Mix thia with the nreenlcul solution and 
add snlScient water to moliG' 500 gallons. 

Tbis solutioD kilU the ticks and does not irritate the cattle, but it docs cause some irritatioa to th« thin akin 
q£ the arma of mea who stqA in tho eolation for more than two days. 

It mny be used hs b h»ad<drG«siitg or witb a spray-puoip, and gives excellent rcsnlts. 

It is interesting to note that in the Sudan the natives employ, with some success, a 
solution of henna as a dressing for fowls infested with Argasidai. 

Manaon' gives a short account of the history of OrnUhodoms mouhala, and Newstead^' 
has also described it. Wellman adds a note and correction on the length of time which 
elapses between impregnation and egg-laying. This proved to be nearly two months (&.fty- 
seven days). The females are known to live four months after ovipositing. 



' Lonnsbury, C. P. (May, 1906). Gtipe of Good Hope AgrieitHu,rnl Joamal. Voi. SXVIII., No. 6, 

* Mnyo, N. 3. (June, 1906), " Dips for CftttSe Ticks." Americnu rcUriiutry flmteic, Vol. XXX. Quoted in 
Jtmrnal of Tropical ftterinarii Hcimeer October, 190G, p. 454- 

' MaDsoa, Sir P. (Jjondon, 1907), Tropical Jjiaetua. 4th Edition. 

• Newstrad, R. (August 15th, 1905), "On the pAthogeiiic Ticks coflcemed in the Distributioit of IHsCBBe in 
tlian, with Special Rofflreocq to the DiSeroatial Cbara<;t«r« of Ornithpcloroa MoTibsta." Jirurnn^l af Tropical 
Medicine, Vol. VIII. 

" Article not conaaltcd in the ongiiial. 




Ticks— To anvone studying ticfafi, Christophers'' monograph on their anatomy aodl histology i& 

ooHtintud indiapenBaole. He has a short chapter on tieks aa transmitters of disease, and gives thu 
following as being human parasites : — 

Argae peraicun (Fiaoher) 

Argaa thrjlosani TLab. et Meg.) 

Orntthodtiroi nMubata (Murray) 

Ornithudoroe savitfHffi (Aodouin) 

Ormthodvros savignyi r&r, cts^» (NemnBinn) 

The last is probably identical with 0. -muuhaia. O. eavii/tuji is thu human tick found in 
the Northoru Sudan. Other tielts which attack man are the Mexican species, Argaa iuricata 
and A. metfuinC, and the pigoon tick, A. rejlex.m. It will be noticed that all these belong to 
the Arga«id-m. In Masaey'a list (toe. cit.). however, one notes a human tick, Kkipic^fntfir 
hicftnis (Nuttall and Warburton), belonging to a new genus. It, and several other new 
ticks, have boen recently dosoribod and figured by Nuttall and Warburton/^ 

Chriatophers de»la ^th tha bionOmioB, extamal aoabotny and internal gtrUctUre pf 
ticks, taking Oruithodorw as one type and lihipice-phahin and Myalitmnia as the other. The 
method he rQcommends for dissection is, one can say from personal experience, not very 
difficult, and, thanks to the eicellont illustrations he giveSj it is comparatively easy to 
follow out the somewhat oomples internal organs. 

Tropical Medicine. Under this oomprehenaive title one proposes Co discuss a 
few papers on very varied subjects which cannot well be considered under any of tho other 
headings, and yet deal witb matters of very considerable interest and importance to the 
student of Tropical Medicine. 

Wq note 5rst a paper by Carnegie Brown' on degeneration of the myocardium in hot 
olimateB, in which he says ; — 

A SDJnew'hut (mfti-aiiUiir result of Ecsidenw in the TropJ<», liiit o4C wlsii-'li ia by no mefvo*. iDfre<!uotit, is » 
pocnliur Corm of dcgcacrittioii of tho cardiac muscJc. Cilmcnlly nnd pnthulogiknlly tlie Roiidltiun is of uiucli 
Utterest, for ttja CTiduncw* of mjocardiiLl obaage fire apt to be misioterpAjtod, Wid SLiddcQ And uDaaticip^t^d duatb 
pocnrs not iafrequently sifter an nppxrentlj' tririsl illn^. 

Tbc p^tiont ia uaaally a maa wbo has tK»m eomc jenn ia the Tropics ; he i^ coobdcut thnt Le i» orgniiiciiU; 
Hound, ».nd though tie oonfeswa be in not vrGli, he is mm that ttaeru m litUa the matti^r. In ATUvrer to leading 
(iUestioiis he snya he ia tired, yet slocpless : he is. di»ia<?lined for esCrtion, ructitnilj ot bodily ; lie ynWlis OElscCoUbt- 
ably ; he h&s flu&bings of the fiioo, tlDgliug and itcliiag in the extr«tQitiai ; perspires tnore reAdilj and copiously 
tliHn is his hO'bit ; nod he haa a vugnc t'culiiig ai un^siacsa and apprchetuuon. There ia do fKintaest^ no dyspncBa, 
no cough^ no pre-fyirdiac opproaaion. Palpitation is nbueat, or it it. slight, and felt only after eiertion. There is, 
perhnpa, some indigCHtioa^ aod he has rotnArked that the feeling of weariness coineH ou coiticideutly with discomfort 
in the rtoroath. Ho U tbinsty, and wu-nts more thun his taeual quantity vt stireulaqt. He in not dcpresEod, Imt ho 
worries nnneceiHarily rtbout hit^ afiiiir^, aad in kopt awake at niglitM by a etreaiu of thj>ti^bt aud iDdcfinite anxiisty. 
The pupiU arc Urge, fitid Dot actively tebpousivc to volitioaai «r refles stioiiifj. The jiuli^ ia if r^itlar, bat it ia 
futl, soft and dcliLieiatu:; the Tosomotor Ryijtcin it inactifu, aud there is no bardeoiog of the arteriiM, Tlie akin ig 
moi^ter and mota lux tbna uduaI, The tempamtare is dotuuiI ; the t':>u^e ia tleiiu, ttod ^ives no iudi'^tiC'D of auiy 
morbid oonditioii : the uriue is scanty and loaded with iirntcH, though otburwiw nominl. The rhythm of the 
natural cardiac cycle is unimpaired, but the heart's action is aoiuewheit heaitntiaf^, and an occasional Euttei or 
tremor may be detcutttd at the apex.; the impulse is softii-r, perhapsi more diffuse, than oonnnl, hut it U DOt 
displaced. The clsariiussi oi note in the eoaodu la dunLnlHhed; tbuy seem a little dlstuQt, and the lirst is w^mewhat 
weak. Little further nid ii to be obtained from the stethoscope; there arc no advatititious miirmur», and 
exsisinatiQD of the pslrooaaty area and conus arterioos gives do indication of defleEeiit oj defective blood, 

He notes that the condition is apt to be conetdei-Bd ag nervous or imaginary, and yet a 
startling and tragic terniiuatiion may ensue, possibly as a result of transitory fever or 
indisposition. 

Coutrnsted w^itb the commoner form; of myocardial d^csy the salient features of ih« dlK&se are tbe abiaun 
of faiaCin^ fit«, the inconaidomble impairment of the eiicnlatlon, the va^cness of the physical si^s, and the Ia«t 
that the syncope usnally supervenes in tht; absiincc of unwonted cierti&u. It is perhaps only a coiocidesoe, but 
oTie the importance ot which n^l| not be O'verlookvd, that death frequently ocvun at night and after th4 
admiaiHtratioia of a sopoiille. 

The post mortem appearances are given and may be summed up as those of " soft 
heart," so far as the macroscopical appearances are concerned. Its histo-pathology. 
however, ia quite different from that of the spBcial condition which bears this term. The 
appearance rather reaembles cloudy swelling, and is evidently due to impaired nutrition. 

> Chrih-topherB, S, R. (1906)., " The ^a&toRay and Hiatolt^ of Ticks." Scientifie itemoin nf the Qaocmment 
of liuilii. No, 23. 

» Nuttall, a. H. P., and Warburton, 0. £1907). Piwetdinfft qf UU OauUtrutgii PMi>mairhi«at Soeirfy, 
Vol. XIY-, Pt, IV, 

' Carnegie Brown, W. (June S3rd, 1906}, " D^euenvtlon of tbo Myocardium in Hot Cllouttus." ISritiah 
JtfiedMdJ Juurrud, Vol. I. 
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The disease ie one of the iiiiprndently strenuous life, &nd an exciting cause is over-indulgence Tropical 
in hard exerctee. 



Tiinelj tttalnieat nmy arrest tbe distructive process and may jxjssiblj €f eu roniBidy the cajudition to some 
oxtent. Tlio airdinc muecto iti sUrvcd, Dot for Uidk of uouriblimcat but from waut ot nbilitj' to Abeocb the 
jiutfitive miiterittl wbicli ia arcmud and aiwut it in Bupcrfluity. I* it* metabolic capucity aad autrition can bu 
rtM'toFCil, so, certiualy, will il«<^t]tnmtibility o-iid itbility for work, Tu this end, rest iu biid is the first cBHeatial, 
and diet muNt, in conRequsncc, he lliaitcd. Ococml moriHigc ia aucesfiary to maintain nad tobioru must^lc function 
And asHimilatioa. Heart stimnlaHta — digitalis, L-tbcr, strychnine— arc to bo avoided ; strong cigiws, thjin which 
there is no more powerful oirdiic depressant, niuirt be prohibited. If the patient is a, moderate drioktr, alcohol 
should bo stopped i if be is a free IItuc and BtimuUmts appear indinpeusablt;, consideration in neuessnry, Uni in 
decidiTig the point, whieh ii very imporl.ant, it should hu boruc in mind — nad thia la specially true ot the 
Tropioi — thfit the sudden withdrawal of alcohol and t^obiicoo from n paticut thoFfjughly liatiitiiatc<d to their usa may 
induce such defjp disiatiabiction ns to Kerion^ily prejudice all aB§iniiihitivQ pnx^esHis. As to dnige, opium is oi 
BpeclA] vAlue. In ttie TropiCR, whony hcAU cxhnmtion iu iu daily cvideou^j, its edicncy in more generally ApprGciAted 
than in colder clinuitea. Thera can be no qneation of the beiielidal action of opium in thi! extreme latigne that i» 
induced by continued and severe physicAl effort in hot climntes, and in the dyscmsin^ that result from over- 
eiertion, tu no disorder in the 'rnipi<:s is tbii more apparent than iu degou«mtiou of tb* aiywiardium ; B]iari 
from its eutdalirc cSec^t, uf-lnm acts with promptitude und certainty a^ a reatorativ'C ot (»nljiu; tissue ; and in aucih 
a condition it may be (tnfcly and QsefuUj continued for long jicriodg without other medicine than an (iccaaioaal 
Iniative. AU other hypuotirai shonld be discarded ; soniu of them fire dau^crons, Lrther* may be 90. With »oitnble 
tivatment, the progaoaiK of this form ol myoeardial degenenvtiou ia by no ueaau bad, and Lf l».k«iL tn baud during 
their earlier stngcs moet coses will do well. 

Cantlie,' in a UBeful paper, discusses iropioal ailments as they are mot with in BritB.iD, 
in the course oi which he mentions that a. man (even a medical man) may suffer from malaria 
whilst resident in the Tropica and yet be unaware of the fact. He mentions a malarial 
neuritis whtoli may supervene on chrome malaria in Britain. He belioves that it ie not the 
cold but the hot weather in Britain which 13 bo be dreaded by the victim of chronic malaria. 
He has found 10 roinimH of oil of tui'peutine, repeated every two hours UDtil flve doaea were 
given, nseful in checking h«njoglobinuria occurriog at home in persons who have had black- 
water before, os who develop it for the first time iit Britain., He cautions agaimst mietaking 
the presence of inteBtinal parasites for dysentery or sprue, especially in oases where loose stools 
alternate with normal motions. In such cascu the elTects nf ^antontn should be noted. In 
women sufTering from any kind of inteetinal flux, the pelvic organs should ha examioBd and 
any gynfflcotogical trouble remedied. 

True tropical dysentery in Britain is, he thinka, beet treated by ipecacuanha. A good 
section is that on " Tropical Liver," Cantlie points out that one must not expect to find the 
"livei-y" tropical aubject With an enlarged liver. It is ju8t as fre<3uently ditniniahed in 
si^e, When the liver is small (he says) give it wOrk to do, give the patient meat ; when it IS 
large and tender and there is Increased temperature, take the strain oS it and give milk. 

As useful drugs, he mentionfi chlorida of ammonium, rhubarb and soda, one of tbe 
purgative waters, and oocasioaal doses of calomel or ipecacuanha are indicated. 

Castellani^ has descvibed as occurring in Ceylon an " Endemio Funiculitis," being an 
acute, inflammatory condition of the spinsl cord, which ia apt to lead to general septicseniia 
and death, unless prompt operative moasures (orchiotomy) are taken. He desoribes the 
pathology, and states that he has found a diplo- streptococcus in all casea. Ho is inclined 
to believe that this organism is merely a secondary agent, playing a role only in the 
suppurative stage of the malady. 

Military medical officers may refer with advantage to a review* of a paper by Steuber 
on European troops jn the Tropics. Unfortunately the original article is iu Geitnan, and 
there is nothing to show thai it baa been translated into French or English, but it seems to 
possess inuob of interest and alludes to the last Sudan campaign. 

Bousfield^ haa described in the Sudan an intractable, slow-spreading, destructive ulcer 
of the penis, He saw three cases occurring in the Sudanese. The ulcers, which were 
practically painless and apparently non-syphilitic, arc described as having no covering slough 
and exuding a aeroua fluid which at times was slightly purulent. Smears revealed nothing 
special — nothing like Ducrey'a bacillus of soft sore was found, and there wore no spirochiBtea. 
"Various kinds of treatment failed until, in one case, oil of turpentine was tried with happy 
results, apparently due to tbe medication. 
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1 Cantlie, J. (Jnue 22nd, 1907), "Tropical AilmaQts as they are met with in Britain." BrilUh Medient 
Jiruraai, Vol. I. 

■• Ciis.telh»iu, A. <-/uly 4th, 1908). " Endemic Puniou litis. " LmicH, Vol. II. 

" Steuber, — [AQgiiigt lUth, 1907J, " Enropoan Troopi in the Tropics," Briluih W^lianJ JaariMl, Vol. II. 

* fion^fieid, L. (Bcptenibcr 14t!i, 1907), " ObservatioUB from th« Soudao." Ltumd^ Vol II. 
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Tropical Attention may be directed to a paper on inicroscopioal techaique as applied in Tropical 

Medicine — Medicine, by LangeranJ A great deal of UBeful information is giv^en, espeeially p&rhaps with 
cmiiUiitd reference to the staining, mounting and preservation of parasitic worms. 

Mention must also be made of a new protozoal paraaite, HiMoplaema capsulata^ found by 
Darling^* in a case from Panama. The parasite, which somewhat resembles the Leiabinan- 
Donovan body, produces in the luDgs a condition of pBeudo-tuberculosia, and in the liTer, 
spleen and lymph nodes areas of focal niocroais. In the lung the inajorifcy of the bodies werS 
fcrnnd in the interior of the epithilial cells liiiiug the alveoli, which, detached and diiiteuded, 
-were often united in masses Blmulatiag tubercles. In the liver the paraeitea invade the 
hepatic cells and the endothelial cells. In the spleen and bone uianow the majority are 
free in the pla&rna. They may be Eoucd io the monoauclear leucocytes, as ib the case with 
thoBQ in the lymphatic glands. 

A secood ua&e of this curious infection baa been encoantered. 



Trypanosomiasis. On no subject conpectod with tropical medicine has such i 
mass of literature recently accumulated as that dealing with the pathogenio and non- 
pathogenic trypanosorues. The question, so far as human beings are concerned, has 
already been discuaaed under Sleeping Sickness, while as regards the Sudan it is the subject 
of a special article (Third Keport). 

Hence it will not here be neoesaary to enter into the matter very fully especially aa 
Nabarro's^ translation of Lav&ran and Mesnil's claSBJcal vsork presents English readers with 
a recent and very complete review of the whole question. Nearly every week, however, 
Boraething new is discovered, so that 5ome reference to it is necessary. 

Fraser,'' iu the Malay States, succeeded in definitely proving that Tabanid/B were capable 
of transmitting trj'panDBomes. This is of interest as, so far as one knows, this had only 
been hitherto definitely proved in the case of Atijioius nemfn-alis and At. Umtento9u» in 
Algeria. That this family ot biting flies must frequently he concerned is, however, certain 
from expcrionca in India, Abyssinia, the Sinai peninsula and other regions where the taetae 
19 wholly unknown, IlippobnecidK, of course, may soinetiraeB be effective as in the case of 
H. riifipes and T. theil^ert in South Africa. As to the Implication of Stomoxys and other 
btood-sucking insects, Nabarro's work must be consulted. 

The question of big game and " fly " will be found discuBsed in Thu A»ian for 
November 2nd, 1907. the article being reviewed in the Journal of Tropical Veterinartj Hnence 
for May, 1908. 

Papers on Surra, in India, and in Indo-China, by Holmes and Schetn respoofcivety, the 
former entering into the results of treatment with atoxyl, tartar- emetic, perflhloride of 
mercury, etc, appear in the JuKrual of Tropical Vetertnanj Science for May, 1908, and are 
likely to interent those working in these oountriiea. 

Franga' * has recorded a curious observation : — 

Some blood from a irog, doubly infected b; T. anst/iDr.in and T. rotalariim, was left betrreen slide and oover, 
gGukd with parniGa. Foni dnys after the autbor was m^toaislicd to And la place of tkc tiypaD08omt» ft ^'■'S" 
aanibor of Hm.ill, vary mobile l)&gQlliLt«s, re^embltug' (spiruubxta^ and herp^toinoDiLdti, Thv nacleas fftajna 
deeplr. And tba Ifle^'b.'i.ropla^t Is placed antciriorly, nad ^ivcs arigiu to a very distinct f]n.gcl)um. On rapcaAing 
the ofaaerTAtiO'ii, the nutlior tinda thnt after two dnj^ n oort of diaeociHtion of the co^to ot T. i-osUitum takes 
place, reanltiug in fusiform protoplasmic ma«a^ more or less active, which altiauLtely geparate, leaving behind 
a residuum of itoiorphoas protoplasm. A flagellam ib tbeu devQlopod st oae ead, by means of which they move 
about itt tb-Q blood, though the other unds are BtiU adherent, when stained, these forms show s amaU nacleus 
and a blephni^plust at the flageilute GOd. 

Beddea theae, diatinctly cultarat>le ronod forms were met with, and along; with them trypaQOSomei iffeparing 
to dlTide. Is these Inttor there may be distingnished n sencs ot nnckt nnd blepharoplaflts placed in the 

proj*<ctiiig riba uti tho Anrfnce of the paraaitL', iha projection; gradnnlly becouiiDg pinchod oS and sepnratiag. 
Ltistly, in [jrupnqitiuin where the blood w:is, to begiq with, atroiigly oxygenated, snwll trrpfiQiffioaies, with n 
simple imdiilnCing' membraDe, which, he rtigtLnly s.3 intermediate form^, weie met with, 



' Lnngeron, M,(MArch 20tb, 1908), "Teohoiiiiic Microaooplqae ,^ppliqn.!-e i la llW^infl Coloajal«." AixA. 
dt f»r<isil„ VoJ, XII, No. 1. 

1 D&Fliog, S. r. [April S8th, 1906). Jitumai of the Amenean Sfedieal Astadatiini: 

' N^bftrro, D, (London, 19073, " Trypouosomc* nnd Tfypnoowtoiam" 

* Pntitr, H. (1906), Rep, Inst. Hied. Bcs. F«I. Malay StatM. 

* Piania, C. (November let, 1907). Qaoted in JoiirnnT of Tropieat AfedMiic and Sy^m, p. 360, Vgi X. 

' Article not oonBuEted in the origiiutL 
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Martin' has described in French Guinea a fltuious form of trypanosome, T. boueti, in a Trypano- 
lizard, which, to judge Irom the drawings of fresh preparatione. must be diMoult to recognise somiasis— 
as a trypanoaotQ'e . It is a mass of protoplasm with amoehoid mcTemeut^ and characteristic ecratinueii 

movement of the undulating nie-mbraQe. The Hagellum docs not appear to he longer than 
the body. Motion is reatrioted. The nucleiia and centrosome are difficult to distinguish. 
In Btained specimena the nucleus is seen to be spicdle-ahaped and more or less curved, while 
the centroBiome is fo<iind to be situated at one of the ends of the spindle. It would seem 
that the undulating membrane is the most characteristic portion of this parasite, which ia 
ftl together peculiar. 

Marchous and Salimbeni^ have found in a tree-frog of Petropolis another strange 
trypanoaome, not of the T. rotaiorimti. type. The name suggested for it ia T. hcn-elU, and it 
la not unlike th@ T. houeti just mentioned. Its nuoleua is spindle-shaped and has the 
centrosome situated at its anterior extremity. 

Brief reference to these, and to moat of the other trypanoBomes described up to the end 
of 1907, will he found in Sambon'a Bpeeia! papur in the last edition of Hanson's " Tropical 
DiseaseB." Attention haa recently been drawn to what is called the axial filament in 
trypanosomes. This was described by Hobertson"* in T. hnK-ei as a non-chromatic line, 
Btaining a Fiolet blue by Romanowsky running along the long axis of the parasite from the 
centrosome to the anterior extremity of the body. Moore and Breinl* working with wet 
films and employing special fixing aad staining solutions deBcrlbe. as has been already 
mentioned under " Sleeping Sickness" (page 175J, an iQtra'Quclear oentroaome and various 
granules near the broad end of the body of the parasite, which they propose to call extra- 
nuclear centrosomes ^blepharoplaats). It is ironj one of these that the flagellum springs. Id 
T. gamhien-se, at certain periods of infection, they also describe what is probably the axial 
filament of Eoberfcson which seeras first to have been noted by Prowazek. They picture it as 
a relatively- thick stainable band proceeding from the extra-nuclear centrosome. It is most 
readily stained by iron h^matoxyUn, leas readily by various aniline colours. It grows from 
the extra-nuclear centrosome, not along the amface of the animal, but down the interior of 
the cell towards the nucleus. It Is fully twice as thick as the flagelluna, and appears near 
the periods when the greatest number of parasiteg are present in the blood. 

It may reaoh or even paaa the nucleus ;, or it may become coiled upon itself. It seems, 
however, to become undoubtedly connected up with the nucleus and is evidence of some sort 
of interaction taking place between the extra-nuclear centrosome and the nucleus. Such a 
phemomenoD, aay Moore and Breinl, occurs only among animals in which no evidence of nuclear 
division or cell division is evident. During the whole development of the staiaable band the 
Qucleus remains in a condition of complete repose. It is suggested that the metamorphoses 
connected with the appearance of the "black line" is an attempt on the part of the 
trypanoaotnes to become sexually differentiated, but this attempt ia not completed, the cells 
reverting to their prinjary condition, in which case the process could be regarded as an 
example of a special form of parthenogenesia. In this connection it is noted that at the time 
of the formation of the black line only a portion of the extra-nuclear centrosome unites with 
the nucleus. Swell en grebeF'* has found the asial filament in T. bruceif gamhienee and 
eguinnm. The intra-Quclear portion of the axial filament appears to be the centre (or the 
formatioQ of gianulea which afterwards leave the nucleus in the line of the filament and then 
disperse themselves tbiougbout the cytoplasm. These granules are specially abundant in 
parasites whiob are degenerating and consists of volutine- 

Salvin-Moore, Breitil and Eindle" have recently applied their special methods to the 
study of the life-cycle of T. Imein which oloaely resembles those of T. gamhiense and 

' Miirtin, a. (ApraiHth, 1907), "SurunTrypatiosorae deSaarian." U. K, Soc. BioL^ t. LXII. Quoted in 
Jourwil of Trupkal VttfriTiary Sr.iciict, November, 1907. 

■ Uarchonx, A., aiid Salimbeni, B. (iiiii.), " Un TrypKnoBom'e Nouveau cbeis nne HyU Toiuoo de 

H. LAtsristfiga." Ihid. 

* Eobertaon, M. (1906). Proetixfhi^n of iht Hvnal Svckty, £dinlmrffh, Vol. XVI. 

* Moore, J. E., and Breiol, A. (December 9th, 1907), "The Cytology of IhO Trj-p*no90iDe§." jinnah of 
Troykiil iltHifine and I'nnisit^tn^j, Series T.M„ Vol. I,, No. 3- 

* SweUengrebel, N. H. (.fn-noary 18t&, 1903), "Lb Volntine chcz tea Trypanoaorae*." 0. R. Sat: Biof., 
t. LXrV. Quoted in Bull, df PlmUtut J'.istftr, April IStli, IQOa. 

■ SalTin-Moorej J. E.. Ereicl, A., niid Htndle, E. (July Irt, 190?}, '* The Life-History of Trrpano«oinaLewiai," 
Aii-aah o/ Trupiciil Medicine irnd PtirasiMofft/, Sedrictt T. M.. Vol. II., N*. 3. 

* Ajticl« not cooBsltod la th^Q originiil. 
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Trjpano- T, equi-perditm fts desflribeid by them, Ift T. Uvist. however, tlie inter-aetion between the 
aiasis— extrft-nuclear centroBome and the nucleus ia followed by the formation of character is tic 
coB/irrtWKi uiiUti-nucleated maaBes. These again are eiieceeded by the asaumptioD of the peculiar 
morphology of the louud flagellatisd "lateob body" whioh eveDtualLy passes into the 
trypaoofiome form. Ose point specially noted is that whereas in the pathogenetic foi-ms, 
T. gamhipjige and T. eqm'perdum, the phases of the life-cycleB as they appear among the 
trypanoaomes do so nearly simultaneously among all the paraaitea existing in the blood at a 
partictilflr time, and thus mark succeBsively the stages of the infection ; In the tiou- 
pathogenetio form, T, le-icin, all the stages of the life-cycle may be present and represented 
by di^er«Dt parasites which are found in the blood at the same time. 

The anthora note that in the ottae of all three trypanoaomes mentioned they have quite: 
failed to find any evidence of the ao-oalled males, females and other forms described by 
Schaudinn. 

An interesting paper, and one of very considerable importance^ Is that by Novy, MacNeal 
and Torrey^ on the trypanOsOEDoa of uiosquito^a and other insects. Some of their 
concltiaiona are here tabulated ; — 

1. Of the " wild " mo^'iuitocs exasnincd by us apprcadniBtely 15 per cent, in one year, And about 6 per cent, in 
that fullowtng-, were tooai to bf.' infetod with BageUates bel&agiug to two ijfwtly differua tinted types. Crifhidut 
niid He-rpi'tomoiiaii. The pcrcenUi^tc of iafcctioun la istltieDced linr^cly hy L<h»i! itud aciiaoiial cutiditionfl. 

2. By thtt tnltivBtion method it ha« twoa poasiblu to isolate two of these ftj^^lates, iinmely (^rilhidia 
/HwimiiKa and T. cttlv-is; Qud it htm been abQwn that tlie plate uivtbud is nppUcftble fur tbe RcpamUoD of 
trjpuunotnai Irom thi3 fiticumpflDytng ltac:t<irifi and yen*tfl. 

3. The orgaiLisnia obtaioed i/r vi'trv corrQ^poud to tho§e observed in I'ivv, and hcuoe the iutestiuai type^ 
repreocQl true cultuml tormn. 

4. The two types are ccrmmon in other iiL!<C!ctH, and, initeod at being i^luwd am diHtinet Kenem, they ahould be 
placed uadei thv tfypanwomtw. 

6. The moaquito flagellates are not stages of intracellulu (rcsAQUiiui, bat Are prolmbl/ puBaitos pecnliiLr to 
the inriecti. 

6. The inocuUtioo at avBiUble cxpecitnentiU aoimalfi with the Crit/iidin nnd HtrpctomauM haa giV'Ka 
negfttivo results. 

7. The tryijanoaomes which are at timeB prcaeot in ticks are not dcTclopmeutal furmn of Pirapiasmit. It has 
already tiecn s-hown that tho tryp.'^nosomus iu Isetso flies are not rulated to 7*. gttmbie\is-f or T. Gructi. 

8. The possibility of the Liypniioeomes tyl birda imd other Tisitebrates developing in iha put of inaectfl, while 
not excluded, hufi not been demon^tmtiid. In the mosquito, T. hiriii nnd T irraci lose their iiifeetiouaneaft, 
mort; or less nipidly, but the enfeebled organiam may survive lii the gut for 36-48 houre. The QonditioDB id the 
digwrtivu tube of iorwota in not oa fnvouiable aa ia the teat-tube, Had thin fact goes to shuw that ioa&et carrien, such 
ftH taeiaas, are mere passive boats, 

Morax'' has a paper on ocular tnauifeatation in. trypanosomiaBiB, and conolude» that the 
lesions, on account of their frequency and charaoter, ar« of gi'eat interest. The appearance 
of a non-ulcerated interstitial keratitis in anioaala may, in maDy oases, lead us to suspeot 
the existence of trypanoBomiasiB. 

This interstitial keratitis is provoked by the multiplication of trypanoaomes in the 
interlaatellar spaces of the cornea, The proliferation of the paraeite leada to an infiltration 
of leucocytes, then a vascular development. These lesions may cause complete disorganisation 
of the oomea. They may disappear, leaving very slight traces after thcni. This occurrence 
is moat common in animals which show a marked vesiatance to infection by trypanosomata. 
This was the case in the goat attacked by Dourioe or Nagana. Dogs, on the contrary, die 
whilst the cornea is still compl^t^ly opaque. 

The interstitial keratitis occurring in dogs inoculated with the Sudan trypanofiome of 
mules was described in the Second Report of these Laboratories. 

It is of interest to note that recently Yakimotf and Schiller'' reported that rahblts, 
guinea pigs, dogs, white and grey rats, but not white mice, can be infected by feeding with 
Trypauiisoma hwifi and the trypanosomes of El-Debab (a disease of dromedari&s in Algeria), 
Nagana, Surra and Dourine. Experiments with the trypanosome of Mal-de-Caderaa yielded 
negative resulta, 



' Novy. F, G., MftcNeal. W. J.. Torrey, H. N. (April lOtb, 1907J, " The TrypftnoBomes of MosquitCKS BDd 
other Tasufta," Journal of lafcctitnit Dvtanes (Chicago), Vol. IV., p. 269'. 

* Monu,. y. (Jnnuary SAth, 1907), " Mfttiltefltatioiis oculaireB au count de Trrpnnosomiascs," Ann. tte PlnafitiU 
Pngtmir, Vol. XX. 

■ VAkiuioS. W. L.. aud Schiller, St. (1907), "Znr TTTpHniMomefi infekti«D darcb die SchleimbBot den 
Terdi!innp.rtTnlrt«i." Cent./. Sakt. AM /,, Bd. XLIII , B. 7. 
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Nierenstein' has coTiducted obaerT&tiona on the acidity and alkalinity of the blood in Trjputo- 



trypanosome infection, and coQcludea : — 

i. It is evideut that in cxpeiiiuentaL CrypauoMtaiiiuiK iiiEihctiua ^T. Iirncri uiid T. rg uiprrduin), tbu ai-iditj ul 
the blood increibne^. 

ii. Tba innre&se of the acidity is probfihl; dim to the prodii<:tioa of amido-ncldB tlirougli ur by tbc 

iii. It is possible that the iiurre&ne of ivcidity mi^ht be of oBflistaaco io the diagnosia of a typical caac of 

tiypauosommttia, whflrc tha pamsitcs have dinappCJirud tor nome k-ngth of tim« from the blood ciruufritiou . 

iv. These experimeDta Huggx!»t thnt m tr,rpniiQ;ior»c Irtifitm^iLt effort ithunid be mtuie tu liuiitntluie the iacreo^d 
iiuidity ci£ the blood, to tbis might provu of additional tiMLstanoc in cuitkiDg the lilijod n k-ss feivourftblii mediuBi 
for their devclupment. 

Laveran and ThirOUx^ diacuas the rule of the spleen in trypanoaoiDiaBis, And conclude : — 

1. ThiiL when obsicrrHtiunH nrc luado under good coiiditiuos the trypanoKoinGK fuund in the apluen during life 
vt immcdiaWly aftur death pre^etit tbc mmw!' apjMnranct' sa tLost; Giii-ouutcred in tlie Kcneml uircnlHtiun- 

2. Splenic lextrMt ha» no trypftaolytic properties in vi/n:. 

3. In auluials on whom apUaectomy haa beca performed the evolntioii of ttypaDoauniiaab is uot MJimibly 
modified. 

4. la trypHnoioiqiasi§, aa in miliaria, the spleen dpubtlcw contTibut« to frw th« (HTQUlntiou from tiuf d^bri« 
iif hffimutoeon foUowii^ tbc trTptinolytic cri^cfl, hut it« rOlc wems limited to thii function. 

This leada one to speak of the causes of trypanolytio arises and the relapses that follow 
them. Massaglia^* 

worked with guiofin pigH jnfectod with sumi,, which presented, during the evolution of tbe maUdy, a ccrtaiii 
liiimtjer of disiippeHraocci^ of the trypiinosoniist, followed by renewed p r ulif emtio n. He first established that, 
although norma! guintJA pig Heroiu Ims but xltg^ht nctiou oa thii trypaoosoinQs pf mii.'i.-, that gf infectud guincFi plga 
has marked IrypBttolytii; power if takea just before the eri^iH, and acts very powerfully during or afla tba criwa. 
If thii3c M.-ra art put up U) the trypuno^jViea of guinea pi^, tho result in but little Xitm intcose if the paffiAttKs) be 
taki-'ii jufit Iwforo the crisis, but they prov^j abncwt refractory after it. Heatiug for liftmen miautcs to 65" G. 
cDturcly deytroys tbe trypAnolyttc power of the »erum. 

In viva gniiiea pig ncrum tatkea doriiig the critus h&» tto ctUAtiA'e action Aitd but little prevontiTe pawcv. 
Rodet and Vallet** took the blood of a dog with esperiniental nagaiia daily from the 
date of iofection to that of death, dsfihrinated and centi-ifuged It, and then put it up to rat 
tryp&HOBODjeB taken at the boginuing of infection.. At the outeet the trypanolytk power of 
thti serum is nil, and only begins to appi^ar two days before the first crisis, but during it and 
after, it is very strong. The agglutinating power reaches ita maximuui immediately before 
tha orisis, The dog's own trypaiioiBOines proved leas sunsitivs to the action of the serum 
than those of rata. Heating even to 55" C. moi-e or leas destroys the povfer of the serum. 

From these data the authors conalude that the trypanolytic crises are due to the aotion 
of the Betura on the trypanosomes of the oirculating blood, and are in no way a conaequenca 
of the crimes. 

Some papers on preventive and curative methodB may be cited. Certain of Fanse's"* 
experimentB in connectioii with immunisatioo against Nagana are interesting. He found the 
Koch-Schilling's method of attenuation by passage through various species of animals 
nnsatisfaotory on aoconnb of the persistence of trypauoBOmoB in the immuniBed animals. 
Injectiong of bile from infected animals made before, or simultaneously with, a virulent 
inoculation brought about a mild attack, followed by considerable immunity, one of the 
exporimeutal oxen resisting five inoculations with a very virulent virus. Two oxen treated 
preventively tor four montha with injections of blood cotitaiiiitig dead trypanoeomee were 
also found to be immuno. Oat of t^vo animals treated with a mixture of blood and bile, 
one died after mx mouths on inoculation with (he virus, while tbe other was found to be 
immune. 

Lastly, the author tested the protective value of the serum of the immunised animals. 
When milted with trypanosomes it produced a mild attacif in one dog out of several 

' Niurecuteia, M. (July Lat, 1907), " ObwrvmtioLU ua the Acidity and Atfcallnity of the Blood iu Trypanoaaine 
lofcdtioOB." ^ntiah of Tropital AfrditiiUf mul PttfcisiUAaijy, Series T. M., Vol. IT., No. 3. 

* Laverao, A., aadThiioux, A. (August 35th, 1907), "Siule i41q dc tfl. rate dims le9 TrypnaoBOmiiLaes." Jnn.ife 
rTnatiiul Pn^rmr, Vol. XXI. 

* Mnawglia, A,, "The cansee of TrypanoUtlc Crises, Aud tb« BebipBcs that follow them." C. It. Atad. Se,, 
t. OXLIV. Quoted in Jr}ata.(it of Tropieai: Medidiu niirf Jdygime, May Ist, 1908. 

* Bodet, A., aqd VwlK a /A-irf, 

" Faoac, — , "Attcoipta at ImmunlaiitioQ itgniiut Nagnna in Oennon Eiast Abi'Cn." Diutish Colotiialhtalt, 
tlo. 7, p. B. Quoted in Journal of Tropisal Medioine and BygUne, April l&tb, 190B. 

* Article not eonmlted in the origiaal. 
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inoculated, and one ox survived, while the check animal died in five days. 
therefora, that there is aonie probabtHty of the desired result being attainod. 

Goebel' has a paper on the preventive and curative power of human senim on the 
infection oF nagana. He finds that it has no opsonic or oytobropio power in regard to 
trypanosomea and appears in no way to act by a oombination of alexin and sensitising 
bodies. Its preventive power has been verified for the mouse. 

Amongst the latest Buggestions as regards treatment, not mentioned in Nabarro's 
treatise, is that of Castellani^ with reference to the USd of ijuiaine oaoodylate. He says : — 

1. Qnmina cacxxtyl&te shovn n woU-miick&d r-tTpFtnocidi: actioa in oioaftejB expflrimentaUjr lodcnlftted witb a 
Htrain of tryTpanosomc closely resembling T. ':miijiii. 

3. Mercury pcrcUlorid'ii improTcis clic geaetal coaditioo of the inoculated maokep, sud freqnently c&naea the 
tempcmtur^ to -lubaide to Ddimnl. Given (vlome, howi^ver, its trypnnocide action u not tery marked. In patienta 
affected with deepiug nicliBe!«, it would secsn from thi; expcrimeDta cnade by Low and inynelf m 1903 that 
m^fcaiy p^rcUbrid'e given by iatraveooufi iajeotloa iuduce;! a fall iu the tamp^iataie, but tiie im^Kmmeat a 
only temporary. 

3. I snggQgt that qaiaine CAcodylAto! alone, or, better, in combination with Jntraveuoue injevtions of 
perchloride of meccury, should be tried in dcepiiig aickncaa, uamg Inrgu duacs. II it should be fouod tbat 
qninine cacodj-lnte hue a marked trypnnocide actioD also oa T. gambienS'', the advantage ai this drug over other 
preparatioUH would be its powerful action on the mabirui paraiites. Tbii would be un appreciable itdviintage. aa 
m tine experience of maaj otacrvcrB, iimoQg whom are Low and myself, a. lar^ number of sleeping eicknes 
patients arc Biiffering also from chronic malnria. 

4, Qalnine citcodylnte, bissidt^ it« tirpAnoclde properties end ite sctioa oq Laveiaa'i puuitea, bas apparently 
Home ftction on othtir pTotoEua, as, \a my expKrieace, its ubk is beDeficial in kala-nzar and ynws. 

Laveraii and Thiroux^ recommCind the administration of atoxyl together with orpiment, 
and report cures in experimental animals infected with T. gambienee. 

Mesatl and Nicolle' bring their resulta with atoxyl and the colour Ph. (Afridol -violet), 
in the ease of monkeys inoculated with T. gambiejise, up to date in a paper wherein they 
atErm that they have definitely cured six of the animals by atoxyL alone, four by alternating 
atoxyl with Ph., two by Ph. alone, at first, and then associated, at the oonoluaion of 
treatment, with one or two doses of atoxyl. 

Browning," a disciple of Ehrlich, reviews the whole question of chemo-therapy id 
trypanosome infection. The article, which is very eradtte, requires careful study. One 
would only note here that the work seema to show that dLffereaees in the immunity ■reaction 
are not a sufficient basis for the claseification of different species of trypanosomes. 

Beference may be made to a special article in the Lancet for January 11th, 1908, on the 
treatment of trypatio&oraiasia, which details all the recent work, including the various 
combinations adopted by Flimmer and Thomson who used the lactate, Buooinimide and 
sozoiodol of mercury, and also iodipin along with atoxyl. 

Another important paper for reference is that of Weber,"* who details every kind of 
treatment which has been tried, dealing with iunuunity, active and passive, and sero-therapy, 
the use of extracts of organs and of their secretions, the employment of bacteria and their 
produotB, and chemical and physical methods. 

Special references and reviews will be found in the following niimhers of the Bulletin 
lie rinntitnt PeLsteui; July 30th, 1907, September 30th, 1907, and January 15th, 1908. 

Lceffler and Kusa,'"' working with Nagana, have revived the treatment with arBenioua 
acid, and have been able to cure severely affected animals (guinea pigs, rats and rabbits) in a 
relatively short time, and to confer on healthy animals the power of resisting repeated 

' Qoebel, 0. {NoTcmber 2Sth, 1907), " PouToir preventif etponvoir cntatif do S^mm tanniain dans I'infectioii 
dne all Trfpnnosome da Na^nnn." Ann. dr i'lmtiiiU Pasteitr, Vol. XXI. 

* CoflteUani, A. {Febiuu-y ^S>th, 1908), " Note »d tbu Treatment of ErperLtneatal TrTpauoflomiasu." BriXitA 
MedicalJnurrcal, Vol. I. 

> Lavcran, A., and Tbirouz. A. CFebroary 26tli, 1908], " Hochenthes sax le trftitement dee TrypunommiMis." 
Ann. dr I'LLttUut Pnxl^Kr, Vol. XXn, 

*■ Meanil, F,, and Kicollc, l/L. (December 26tb, 1£KI7), "Tinitemeut des infectioiu experimentalec 3k 
Trypotiosoma Gntabienec." Ann. de VtitsUtut Petatmr, Vol. XXII. 

* Browoing. C, f{^ (JEiati&ry, IMS'), " Chetqa-Thiarapy in TrypRUOWTDC Infections ; an Experimental Studj," 
JatiTTtui of PathiitM/y atKl Saatfrwloffy, Vol. XII. 

» Weber, H. (1907). ZciUeh. fiir Exp. Palk. ami T/itr., Bd. IV. 

-• Ltsfflcr. F., and Rnsa, V. K. (Aogast 22nd, 190J). /Jnif. Affri. IFftrk. 

* Article cot consulted in the original. 
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iaODul&tiona with the paraflits. The drug oan bo given by the mouth, intravenously or Trypanoso- 
intra-pecitoDeally. Thg solutiou of arsenic should be prepared by boiling 1 gm. of miasw— 
arseDiouB acid with 10 o-o. of normaJ causbie soda and iubaequently adding 10 c.o. of 
normal saline solution. The lethal dose per kilo o£ body weight ia greater by about one-third 
than tfxe curative dose, Both doses differ for the differeDt species of animals, but with oare 
there ia no fear of poisoning. The araenioua acid acta directly upon the trypanosomes, not 
through the medium of the leucooytea. The hyperleucocytoBia which occm-a is a secondary 
phenomenon consequent on the destruction of the trypanoBomes. It would seem that the 
arsenic must be present in an adequate degree of concentration in the blood and tissue juices 
if a complete effect is to be obtained, Otherwise, though the trypanosomea may disappear 
from the circulation, they are not wholly destroyed, and relapse occurs. In vCtro a ddution 
of 1 in 200,000 is efficient. 

Magalhsea,^ following up Eopke's work, has shown that certain drugs given by the mouth 
or suboutaneous injection do not pass into the oerebro-apinal fluid, and so do not affect any 
trypanoBouiBs that may happen to be there. Iodine, potassium iodide and methylene blue 
were employed both by the mouth and intra muscular ly, but though later they were found 
abundantly in the urine, they never penetrated the meniugea. Apparently also atoxyl, 
which has a real action on certain of the symptorng of the malady — notably on the fever and 
on the disappearance of the trypauoaomes from the blood and the glands — doea not penetrate, 
because, according to the author, the trypanosomes aUvays persist in the cer eh ro- spinal 
fluid. The eoncluBLon to be dravvn from this, therefore, is that, in order to attack 
them effectively In this position the druga Used must be introduced under the arachnoid 
directly, 

Beferenoe may be made to a paper by Moore, Nierenstein and Todd,^ dealing with the 
resistance shown by the parasites (notably T, hrucf-i, T. gamhtente and T. dimorphon) to 
drugs, and the changes in virulence of the strains after they have escaped the drug action 
and have reappeared in the blood. Atoxyl and aoetylated atoxyl were used. 



Tsetse Flics. Of oonsiderable Importanoe and interest is the diseovery by Carter" 

of Qhatma tachirioideg (Westwood), iQ Southern Arabia, where it was found in several 
different districts, hut in uO great numbers, It ia s.s,iA not to depend for its existence on 
big game, because, excepting gaaelle, aothiog else frequents the belts of bush which 
it haunts. Natives stated that it bit goat9, donkeys, horses, dogs aud men, but did not 
attack camelB or sheep. 

Stuhhnaa has published an exhaustive monograph dealing chiefly with Olossina ftitca, 
but Q. tachinoidea also receives some eonsideration. Id a review^* of bis paper the following 
points are noted ; — 

1. Mnlea grefitlj propanderftted In his coUectiooB, wbich is etrange, beosiue, JD tbe case of popaa, the proportion 
wafl found tg be cqoal. 2. A fipe<:ies of cowo-bRciHos and » pink yeart gr^niam irere foucid to be oommoa ui the 
di^tiTS cannl. 3. A bnngry tsctee will abtiorb Irom l"2^ to 2'7 timea its owd weight ot blood. 4. As rGgnrda 
reprodunti-on, it wiw fonad thnt n fcmfclc laid tight Intva in thrce-atid-a-hiilf mouths, and that the popa stage last§ 
from tlurty to 9ixty-fi?e dajra> Twice females aot certflialy fecundoted gare birtb to InrvM. 5. As regards the 
Inflnencc of estemnl coaditiotu &n Avenge tenDperatnre of 23° to 26° C , with a mnsimnm of 36" to 37° C, snd a 
UUDimiltii of 10° to 12° C-, is neccBBary, combined with a degree of relatiTe buiuidity ranging from 6B to 83 per 
oeat. 6. In nature It nos fouo'd ibat fron) 3 to 14 p«r e^nt, of 4, fusia coutsin trTp^nosomen withiq ihQ 
proboHcifi, wbilu the dig^tire tube ia iolectcd in a much lar^r propoition. 7. EEKsb's deacriptjon of the formR 
of IrypaaoBOniQ found is congrtu&d — undiflereTitiated forma being found in the hinder p&tl of tbe intestine, 
elongated forma in tho proventricuJiM&tidcBaophagna.and Bmall fornL* chiefly in the proboscis, fl. Esperimentallj, 
infection if otoet easily eBectsd on the occasion of ths fly's first meal n^er eiictLpiog from tbe papnl case, 9. The 
evidence la rattier ^ainet the possibility af hereditary tranamission. 10. What may have boen a conju^tion 
of painaites- w&s OtJOe obaetred in the prove ntriciilns, and conjugation ia said to be n necegsRry prelude to thfl 
appeiLrnnce o£ Hm&ll forma in tb'C proboaoi!), whicl) cooatitnte tbe agents of inflection of vc'Ttehrnt.eB- Attempt^ to 
iofect the Ifltter hy meiuis of tajectioaa of cmalBion of tbe Said obtained from tbe proventriciilua uDifornily uiUed. 



> Magolbea, J, d« [December 31st, 19063, "Tronblw cerebelieax et buHwirea daos 1b Mflladie du Sommeil." 
Arth. dt Hw- d J*"!*. Exot. (Lisbon), Vol. I,, fuBC. 2. 

= Moore, B., Nicreastcin, M., and Todd. J. L, (July lafc, 1907), " Notes on tbe Effech of Therapeutic Arents 
on, Trypaiio&omea in lespcct to (a) Acquired BMiBtance of the ParnBitea to tbe I>rag, and {ft} CtmngiH in ViniUnce 
of the Stmina after EJ.'Jcape from the Dmg." Ann-fth of TfapUal .V^dieine ami ParaaiCologji, Series T. M., 
Vol, ir, No. 3. 

> Curtei, It, M. (December 17tb. 1906), " Tsetse Ply in Arabia." Srm»h iffdicat Jounai, Vol. II. 

* Stnhlraan, F. [March 2nd, 1903), " Contributiona to our Knowledge o-f the Tsetw PJies," JanmaJ of 
TTOjrtfloi J/^»rfvriJM a9d S^^ne, Vol. SI. ; alao in Bitli. de VlTiatituC Pasfftir fDecember 30th, 1907). 

• Article not conanlted in tbe original. 
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Taetst Flies Miochin' reported fully on the anatomy of 6. palpalii. in a well- illustrated paper, followed 

—eoiUiuHfJ by a preliminary article (ID the relation of this fly to T. tjamhif^ue. This work is now so 
well kuowu to all interested ia the subjisct that there is little need to discuss it ici detail. 
Suilioe to 'Say th*fc Miochiri and hia fellow-obaervere, Grfty And Tulloch decided that the 
trypanoBomea found id freshly-caught tsetse flies, and tiained by Novy T. 'jrayi and 
T. trdlochii, have nothing to do with sloepiug -sickness, and are not davelopmental stages of 
T. gamhienne. They were not able to- determine on what vertebrate host, if any, tbeae 
trypanosomes are parasitic, but indicate two po'saible sourcaa for t-bem (a) some of the 
numeroas animals, wat«r birds, crocodiles, hippopotami, etc., upon which the Qy feeds; 
(b) tbeae trypanosouies may be parasites of the fly itself, like the Serpetomoniu of thej 
domBStic By, or, one may add, of the Nile Seroot. 

Their observations showed that T. gamhieMe itself actually does die out in the taetae flj 
after the tbird day, It was only found in the mid-gut of the fly. 

In the same publication, Minohin describes the occurrenoe of enoystation in T. grayi, the^ 
form produced resembling what ia found in Herjmtiitjt-itH'U infections. Dealing with the 
significance of this process, he aays: — 

It secma to mc ia the highflat degree improlAble, indeed, I may say imjjcmible, thut ft Wetw-fly vronM erar 
iuCect itt^clf by Niioking up cjS'ts dropped by anotber fly, oi thnt a pMn^itb whiub bnd to depend oB tbis methvd or 
(lisueaimATLoii ooKEd. miuntiiin its exJstflncc in tbe teetae fly. The ooly poa^ible deistisy I c&o ima^LDe for these 
cysU i» to be swallowed. aCeideatally bj some vertobratc, the (in yOt nflitilOwil) host Ol TrypanOioma yrayi, ia 
order U> ^ermiuiite in it« digestive tract, to pAse theoce Into the blood, and to be taJien up sgain witb the blood by 
thti tsctsu 3y. A oyulo ot thietype iswyet uokaown, but thuiu iire Hbuadaat niml<i|^le8 for a,U parte of it. lo 
tbe flr:tt; plikce, it k a common tiling; for uiim&ls to hftvc protonofin punu^iitea ia the fmt, whkh they take up in the 
wncystiKi coadititiQ nftcr they hsTe been dropped by another individmil. Without umltiplying iastaa«a 
-aoueissearUy, I mny point out IhRt Sch^sdinii proved the iofyction ot Amixbi mU to originatw in this way, nnd 
thxt it in a conLmou tiunmu panuite iu regiouH whtiri; «imtation hua not adr»uctid bi;yand the primitive c^adition 
of cpaiuhuje pnr Ifirre. In the second place, there are many inKtaaccs ftmoag Sporoloft of Cysts gerniiK&ting io the 
iotcstine nnd liberating motile foriuB which then pnss. througih the -wnli of Ibv gut into other organs at tlie body. 

In a torm^ eomnmqivatioa by my ooUe&KQcs, Lici:t4Jti^iita Qr»y and Tulloch, and myself, wq were rUs 
coDflrm Bmce'B reaull« as to the exlHteuce of diroct mcchaaical infeetiou by means of the iMtee-dy. which it 
sbibe its probosCb titgt into ad iafCcttid animnl And then Hoon after inki a healthy one, can infect the l&tb^r, Wc 
w^rc not able to demonntnite, however, whrtt I mny t«rtn ejeiicjl) it)fiL<ct)OUr wlueh at present has not been shown 
Ia exist. I suggest that there Arc two possible modee of cyclical infeotiou, iu the dii^eetninAtiou of protoEoan blood- 
pHjr&gJtcB by biting inacctn genorallj. In one method, which I may term inoculative, the parasite, after going 
tbrongh d^vtilopnuantrLl chaofiei iu the iiwect, ptia^cs l>iiek ugaio mto n uccond. vertebrate boitt throiiBh the 
proboBcb, afl in the case of mahirin trauiirnjtted by a. mosi^uito. In the other method, which I propioe to term 
eairf'i!iiiii-ati\'c, the pftftnitc taken ap by the biting inaeirt, afttr going throuprh development^] change* Within itt 
^nt, would pni^4 out through the nnuK, Aud infect the yert«brute host by coqtatnimitiQg its l^ood or drink. We ha,Te 
all of 0.S (I Rpcnk I'ji myaelf) been imbued httherto with the idea that the eyaXs of the trypanosome in the tsetoe 
fly must be of the iuocuIntiTQ type, and ha*c failed to find it. I wittli to auggert strongly to those working on the 
Bobjeet of trypnnosomo-infoction the dosimbility of making Bipcriments and obserrationa to proTo or diBproTC the 
existence, in the in'^oet which disaemiiinte8 the parasite, ot a Ufe-cyclc which r^olCs in a coatamiBiitiTe in&Ktioo 
of the Tertebrstc boat. 

His Uter work and conclusions^* have already received brief conaideratioa under the 
heading " Sleeping Sickness " {pa^e 174). 

Tuberculosis. Such a wide aubjeot cannot be fully discussed in a review like this, 
hut alluAion will be made to auch points as mEuy be of interest and importance. 

Reference may be made to the absorption of tubercle bacilli by the skin, Nouri and 
Osman^* foiind that if guinea pigs were shaved in tba inguinal region aud th@n rubbed with 
absorbent cqtton fouled with tuberoulous apntunj, the corresponding lymph glands enlarged 
and became swollen in eight to fifteen days, and the animals died in thirty to fifty daya. 
This may explain to a. certain extent the puzzUag lo'oation of certain tubercular lesions 
which are met with in Mohammedan and other countries where ths art oE shaving is some- 
what crudely performed, the yictim being shaved witb water and a blunt raptor and 
the operator freqaeutly adding his saliva as a soapy adjuvant ! 

A9 regards the presence of tubercle bacilli ia the blood. Liidke,' was able to isolata, 
the tnberole baeillua from the blood of consumptive patients by withdrawing fi e.o. to 10 o.o., 



^ 



' Miachin, E. A. (Pebrnnry. 1907), " Report on the Aamfcomy ot the TaetBC Ply." lUport SlMjrijis Sidtm^M 

CoiWKL H-nj. Sue., No. VIII. 

' MinchiB, E. A. (March, 1908), " Invcatigntion* OQ the DeTelapoietit of TVypunMomes io Tuetse P[(c« uid 
other Diptera." Qutirttriif Joiimal of MicToKOfpical Sai4ntx, New Seriea, Ko. 206, Vol. LII, pt. 3. 

' Nonri, O., nOd Oaman, " Absorption of Tubercle Bacilli by freshly ^baren akin." O. R. Soc. BioL, t. LIV., p. 30&. 
• Llldlte, H. (1906). fVienrr. Kh>v. ITwcA., No. 31, p. 949. 

■ Arttde Hot consulted in thti ori^iiul. 
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of blood from tlie median baailio vein and injecting it into the peritoneal cavity of guinea Tubereulasia 
pigs. In three Qqt o( fgiirteen casas tubercle bacilli were thus found to be preaent lu the —fontinvtd , 
Circulating blood. 

Befer^nc^ mfty ba mfid^ to rather an importaDt obdervation trora ft prophylactic point of 
view, viz,, the metiiod of aedinienting and diemfeoting sputum at the Baa:ie time by means 
of hydroxyl. Sachs -Miioke' found tliat on the addition of hydrojcyl to sputum, a stormy 
evolution of oxygen gae is produced and the gas bubbles tear and break up the tough solid 
flputum masses. He reconimenda the addition of equal parts of hydroxyl and 1 per cent. 
Bolution of perohloridB of mercury to the aputuui receptaules. 

Thus, with a minimum amount of trouble and danger, the daily amount of Bputxim may 
be both dieinfected and aedimented. 

Ab regards the diagnosis o! tuberculoaie, the method of examining the sputum for 
tubercle bacilli has been frequently attended with the diffiouUy of obtaining a uniformly 
even smear, thick enough to present a fair sample of the particular specimen under 
examination, yet not no thick as to obaoure the light. 

Rickards"' in a paper describes an apparatus by means of which all masses of sputum 
previously coagulated by 5 per cent, carbolic acid solution and all caseous particles are broken 
up rapidly and the spntum is rendered bomogeneouB throughout. This method ol shaking up 
the sputum gave a gain of 2.8 per cent, of positive results iu detecting the tubercle baciilu3. 
Bicka,rds found thai., by the addition of a small amount of 10 per ceut. aqueous solution of 
c&U3tic soda previous to the shaking, digestion of the mucus took place more readily, 
I rendering the smearing easier. He reooiniuends a Babcock machine for sedimenting 
the sputuoj. 

In Gonneotion with the diagnosis of the tubercle bacillus by the Ziehl-Neilsen 
method of staining, a very important recent paper by Dr. Eatis Mueh^ ahows that 
this observer found, on making post mortem examinations of cattle infected with tubercle 
bacilli of known origin and ordinary character, and presenting typical nodules in the lung, 
that Che meat careful cxanaination in certain cases roAy fail to reveal acid-faet fonua, 
and this also in spite of the fact that inoculation experiments may demonstrate the 
tuberculous nature of the lesions and that from some of the oases tubercle bacilli may even 
be obtained by culture. 

Similar results were obseirved in the case of the so-oalled "cold absceaaea " occurring 
in the human subject. Much found by using the methods of Gram and Ziehl-NciUen, 
that there were two forms of non-acid-fast tubercle bacilli ; one a rod-shaped form, partly 
granular, and the other a granular form com^isting of granules lying singly or clustered 
together into irregular groups. In using Granj's method the preparations were left in the 
gentian violet solution for 16 hoUi's bafore decolor isation. 

Further, he showed that by taking small pieces of lung tissue from a case where 
no ordinary tubercle bacilli were found, and incubating for varying periods in serum tubes 
placed in an incubator at 37^ C, when stained by Gram only granules and rods were 
; obtained; but after incubating for six days, bacilli staining by Ziehl-Neilsen's method 
were recognisable. In a paper on the same subject in the Beitrtbge iur Ktinik der Tuburcutose, 
Band VIII, Heft 1, page 85, Much suggests that the Ziehl-Neilsen's staining depends 
upon Some other constituent of the bacillus than that upon wbiich the Gram method rests. 

Miobaelides, in ^ paper in the same number of that journal, arrives at siirtilar 
Conclusions. He also states that there is a form of the tubercls bacillus which does not 
Btain with Ziehl-Noilaen or with Gram, but which can be demonstrated by the Loeffler- 
Giemsa method of staining. These recent observations are evidently of considerable 
practical importance in diagnosis. 

A valuable and recent aid to the diagnosis of tabercle waa furnished by Calmette* in 
Jane, 1907, and is now known as the " Calmette Ophthalmo-reaction." 

Calraette announced that if tuberculin be placed in the eye of 6. tuberculous subject a 
conjunctivitis is produced, whereas in a healthy subject there is no ohange. 

I Sa«ba-MucbQ (October, 1906), "A metbod of SedimeDiiog Sputum bjQjdrogeo Peroxide." JtrurnnT of 

' Kicknrdg (Ma.y, 1907), "Sputom shaktnpfiud Sedimeating ApporatuB." Journal e/ h\fc«t&nn IXMaie^. 
" Much, H, [June 6tli, 1908). Bivlin fClin. H'oeFi, 

' CftlniatTc, A. (Augxwt SOth, 1907), " Siu uq noavena procMe de diaEDCHtic dc la hibercnlow cUaz I'liommc 
pw rophth&lmo-rfiactWD A la tii bore nl inc." Hull, <U CItutfilui J'o»leui\ 
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iberculoais It is essential in employing thi^ teat that Che eye to be bestad shonld be healthy and 

— conidmutt free froxn ftbtftBion. A 1 per cent, solutioD in sterile liLStillecl water o£ a dried precipitate 
prepared by the addition of 95 per ceot. alcohol to tuberculin is employed, but id some cases 
this was found to produce too violent a reaction, aud now a 0-5 per cent, solution la in general 
use, If the patient be tuberculous, a reaction takes place which ma.y begin in three to twenty 
hourg after the application of the test. The maxtmum reaotioa may be reached in from 
eight to sixteen hours, the duration of the reaction may be from two to ten days. The 
inflammation may vary from a mild laohrymation with oonjuootivitia and an almost 
imperceptible enlargement of the caruncle to a severe purulent conjunctivitis which may 
last for several days. There is, as a rule, no rise of temperature and no general malaise. 
Fortunately, no case has as yet been recorded in which the eyo has been permanently 
damaged. The several reports show that the reaction bears no relation to the degree of 
activity of the luberoulou* lesion nor to the extent of the lasion. 

From the varioua results recorded, as regards the Calmette Opbthalmo-reaotion, it 
oannot be regarded as an infallible index of the preaence or absence of tubercle, aftthongb 
it must be considered as a valuable aid to diagnosis. Cases have been recorded in which a 
severe reaction has been obtained in apparently healthy men, and the reaction has failed 
in undoubteiiily tuberculous individuals. In connectioii with this latter point, it IS of 
interest to note that persons with healed tuberculous lesions fail to give this reaction, so 
that this test can, to a certain extent, be used as a criterion for determioing when m 
tuberouloUB lesion is cured. Eyre, Wedd and Hertz,' in 138 cases tested, obtained a positive 
reaction in sixty-three cases and in the remainder no reaction occurred. The majority of 
the positive results were undoubtedly tuberculous. Lecky has published further statistics 
on the Tuberculin Ophthalmo-reaction, and his results show that in cases known to be 
tuberculous, 94-3 per cent, gave positive reaction ; in cases probably tuberoulous, 662 per 
cent, gave positive results, and in oases considered to be healthy or non-tube re a tons, 
only 7-4 per cent, gave a positive reaction. These figures are of interest in showing, to a 
certain esteot, what rehability can be placed on Calmette's Ophthalmo- reaction as an aid in 
the diagnosis of tubercle. 

Harrison Butler" found this teaetion of use in diagnosing whether tubercle was the 
cause of cerebral compression in two oE his cases. Continental observers have found that 
the reaction oannot be obtained even in undoubtedly tuberculous oases during the last week 
of life, and this view was confirmed by Eyre and his co-workers in a case of tuberculous 
meningitis that died thirty hours after the test was applied. It only remains for time to 
show what an important part the Calmette Ophthalmo-reaction will play In the social straggle 
against tuberculosis. 

Calmette's teat shows that newly-born children of tuberculous mothers do not give tbe 
reaction, but in such children of I to 2 years of age, 3 per cent, give a positive result and the 
percentage increases rapidly with age. These observations are in accordance with those of 
Bang and Nocard. who state that tuberculosis in cattle is scarcely ever congenital. By repeat- 
ing the test sufficiently often, Calmette suggests that the exact time at which tuhercnloais 
attacks a child may be ascertained. The part played by family contagion and by the milk oi 
tuberculous cowa may be determined by studying the condition of the family and the food 
supply- If the teat be applied periodically to the members of a family in whom tuberculoaia 
is feared, the infection may be detected at an early period even before clinical signs develop 
themselves, and the necessary precautions as regards isolation and treatment may be begun 
at au early period of the disease. Further, Calmette's reaction would be of use in the 
examination of pupils seeking admission to schools and who are suspected of being 
tuberculous. In the Army and in the Navy the test could be put to a similar use. 

Slatineance^ made an interesting observation in connection with the appoaranoQ of the 
Calmette eye reaction after a aubcutaoeous Inoculation with tuberculin. He states that a 
Bubcutaneoua inoculation of tuberculin, after application of the Calmette test, produced a 
new specific reaction on a level with the Calmette test. This reaction was produced as 
well in the tuberculous as in healthy individuals. Its intensity was greater if the 
interval between the two operations was a short one. In taberonlons cases he obtained ft' 

' Eyre, J. W,, Wedd, B. H., Herts, A. F. (December 2Iit, 1907), "'The Tuberculin Opbthalmo-rwctlon 
of CAlmette,'^ Lancet. 

* HartiAOD Butler, r, [^pril ISib, 1908), "Calmette Ophthalmo-tCQction," BriCiM/t MtdieaUMmal. 

' Slatineaace, A. (AngiMt 30th, 1907), "LeTArjal d« l'{waJo-r*5ctioD do Calmette par rmjection •OTwcntfto^ ' 
de Tubercuiine." Bull, de I'JnstiitU Faattur. 
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reftciiioii ftftsr an interval of 31 days between the two operationB, but in normal, healthy Tubcrcuiosi* 
persona this r^&ction did not oocair alter an mterral greater than eight A^yn between the — eoniim 

two operations. 

The tSIq that flies play in relation to the transmiBsion of tuhercuIosiB has been 
worked out by Andr^'* of Lyons. Hb observed that flies whioh have had aecesa to 
tiiberculous sputum retain the tubercle baeiUi in their digestive tubes for several days, and 
that the tubercle bacilli multiply there more rapidly than in culturea. Furthertnore, he 
observed that the tubercle bacilli were present in abundance in the droppings of the flies and 
therefore it is obvious that the fly can act as a vehicle for tuherolo by depositing its infected 
droppiTigs oq articles of food. Although the fly is only a simple vehicle and does not itself 
become tuberculous, its digestive fluids appear to be a favourable medium for the cultivation 
of the tubercle bacilli, and if so, why not for other pathogeoio organisms? These 
expericuenta lend added importance to the necessity for the disiafectioo and destruction of 
tuberculous sputa, In coniiection with tuberculous sputa, mentiou may be mado of a paper 
by Ziesehe,'^ whose observationa on the diaiufection of droplets by coughing conBumptives are 
of interest. He found that the droplets originatiug in the oral mucosa were free from 
tubercle baoilli, while in the drops originating from the bronohial mucoBa bacilli were usually 
found, often in great quantities. The droplsts were collected on a glass screen 18 cc, aquarcj 
and 40 c.c. to 80 c.c. distant from the patient. In 80 per cent, of the oases no bacilli, or less 
than 400 bacilli, were present ; in the remaining 30 per cent, between 400 and 90,000 tubercle 
baoilli were found. He concludes by saying that drop infection would not occur if one 
remained ju the prssence of a consumptive person only for a short time, but a constant 
and close intercourse, as between mother ana child, often leads to infection. 

Reference may be made to the channels of infeotion of tuberculosis. For man the 
opportunities for infection vary accprding to customs and habits. Under certain ciroum- 
Btanoea children may be iofeoted through the intestinal tract when consuming tuberculous 
milk or butter, or by putting their lingers tainted with tuberculous sputa into their mouths. 

This theory of the intestinal channel of infection first received support from Behring, 
A very extensive source of infection is represented by the frequently large quantities of 
droplets containing tuberculous bacilli whioh are coughed out by the tuberculous patient 
Bnd which mix with the atmosphere of his immediate surroundings. This is the most 
dangerous mode of trananiiasion, as infection occurs even from the smallest quantity of 
'■bacilli, and, as the opportunities for this method of infection are ao common, it ie certain 
that by far the largest number of oases of human tuberculosis are the result of the 
inhalation of the tubercle baciUi ejected in the sputum droplets of tuberculous patients. 

Dr. Bibbert, of Boud, in a paper read at the InternstioBal Congress of Hygiene in 
Borhn, states that intestinal iufection does not play any great part as compared with 
aerogenic infection, and that tuberculosis of the bronohial glands can only be of acrogenio 
origin. Kaveael of PhiladBlphia, on the other hand, says that the alimentary tract ia a 
frequent portal of entry for the tubercle bacillus. 

In this coDDectioD Calmette's'* conclusions require notice : — 

1. TbeEB is considerable difficultjr in experimentally showing the r&npir&toiy method of tulierculDllH infection. 

2. Id natural cdutogioa dry dust oontninmg the tabercle bacJllaH Aoe^ not play aay tAIq in lofsctiaa. 

3- Ing^estion of Tirulect tuberculous materlai or caltures in Gjie liq^uid cmult^ioa eonstautly auuct^ods La 
producing tubereuJoeiH jn all aUBceptible animals. Ttie bacilli cao be absorbed by tb« intcstiiuLl mncoiw membranu 
without producing any Ip^ion. They ara carried by the chyle to tho mraenterie lymph glaoda. Thence they aw 
Oirried by the macrophagGs along the thoracic dtiet to the blotjd circula-tory systeju. Tho capiUariea ol the long- 
ore mbst exposed to iiifectioQ, imd tbis esplAios the frequency tjf polmoasxy lafeotioo. 

4, The Muree of tuberculous ijiftction is the juote rapid and gTAte according to the nnmber of TJmleat 

bacilli absorbed, and greater when tho nUfeorptioDs occur at frequeut intervals. 

6. A closed tubeTcalfiHs leaioo reanltiog from n single infcctiou is capable of cure, irith a reflaltiag i mmun ity. 

6. Inboritcd ttibercfllosis is lar?, wenlte always from mfectiDn in tii«ro, and is of little importance as « factor 
in the origin of tobercnloaia. 

7. The notion of tnberculous soil or predisposition shouid be abimdoned, iic tt has beeo shown by caperimeat 
that infection i£ alw&yn possible in Busceptible tudmals, and it bc^is a direct relation to the oamber of virulent 
bftcUli abtmrbcd abd to the freqnCaOy of the iooculAtiOQ. 

= AudrS, L. (NovembCT, 1906}. a.B. Soe. Med. Eop. de Lyon. 

» .Zicscho, H, (1907). Ztit. fur Hyjiene, Vol. 67, No. 1, p. 50. 

' Calmette, A. (Sc-pteLuber, 1907), " Lea voica normnlcB de penetration do virnii tubeivaletkx. dans I'orgaQlame/' 
Buii. dt r Instil, U FaaUw, 

* Artlole not CQDHiilted in the origin&l. 



I^ierculosis t^ield Cook^ called attention to thD large amoant of (nberculoBi^ in Calcntta ; aaJ iks 

I'-coiitiiuu^ bovine tuberculosis m India is rare, the channels of infection from inillt and meat can 
practically be ei^cluded. Schroeder, ia &n interesting paper, states that 40 per cent, of 
du.iry cows that retain the appearance of health and aru not known to be affected till they 
are tested with tuberculin, actively expel tubercle bacilli from tbetr bodies in a way 
dangerous to tbu health of other animals and persouB, and that tuberculous con's da not 
Lixpel tubercle bacilli till some time after they contract the affection. The practical 
importance of this is that herds of tuberouloua cattle oan be cleaned by the periodic 
application of the tuberculin test. 

Hchroeder^ draws attention to the fact that a coneiderable proportion of thu dairy 
products are infected with tubercle bacilli owing to the frequency with which cow fEces are 
found in milk, for it has been proved that the commonest way for tubercle baoilU to pass from 
the bodies of tubereuloua cows ia with their fieoea, and OQoe milk la contaminated with tubercle 
bacilli^ the latter enter the various arti&Ios of diet prepared from it, and are sp&oially 
numerous in butter, in which they may remain alive seven weeks or longer without 
diminiohitig in virulenco. He points out the uaefulnesa of the tuberculin test, and the 
desirability of separating all reacting animals. Some interesting experiments were conducted 
by Oberwarth and Rabinowitseb''* to disprove the assertion that the appearance of tubercle 
bacilli in the luugs aud brouchial lyiuphatic glands after introduction into the alimeutary 
oanal was due to aspiration. 

Experiments wore oarried out in young guinea pigs, linberole bacilli being introduced 
by laparotomy into the stomach. Some hours later tubercle bacilli were found in the longs; 
but the objootioD was raided that regurgitation and subsequent aspiration might have 
taken place, so further experiuiynts were carried out, gastrostomy being perforiaed. 
and four weeks after, the c&eopbagus was cut at tho neck and connected with the skin so that 
there were qow two fistulous openings separated from each other by a bridge of akin, 

The animals then received a feed of dried tubercle bacilli, the oeaopbageal Bsbula being 
closed by cotton wool and cotlodion to prevent regurgitation. In every animal tubercle 
bacilli were found in the blood, lunga and other organs, and in one animal 22 hours after 
the experiment. The result of these researches proves that virulent tubercle bacilli may 
be absorbed by the mucous membrane .of the alimentary canal into the blood and may be 
deposited and possibly become latent in the lungs and other organs. Whitla,* in a 
paper entitled " The Etiology of Pulmonary Tuberculosis," discusses all the recent work 
on human and bovine tuberculoaia, and has confirmed the results obtained by C&lmette. 
Amongst other points, in an interesting paper, he notes that it has been definitely proved 
that the tubercle bacillus can pass through the intestinal mucosa like the fine particles of 
China ink without causing any lesion or leaving any local evidence of its point of eotrance, 
McCaw, in an interesting paper, suggests that the following rules should be formulated ia 
order to protect the State from the ravages of tuberculosis. 

(1) Compulsory notification of births within 34 hours. 

(a) Complete control of the milk supply by the State, ensuring the removal of 
dairies from the centres of large towns and cities ; cleanliness in the collection 
of milk and in the transmission of it from the dairy to the oonsumer ; the 
applioabion of the tuberculin test to dairy cattle and the removal of such as 
react to this teat' 

(3) Medical inspection of school children and school premises to ensure sufficient 

hygienic measures and sanitary arrangements, 

(4) Housing reform ; thus raising the social and domestic oonditione of the poor. 

(5) Begi'Cgation of advanced case^a. 

(6) Compalsory notification of the dlseaae- 

■ tJie\A Cook, J. (NoTCtabtr, 1'907>, "I'alHJFCuloBia in CukuttaJ' Journal a/ Puliiie tfauUh. 

* Sohroedui', K, C. {Mnrch 3l!>t, 1908), " Tlie DnHTiHpeeted but Djingcroujily Ttibcrmloiis Cow." Jnurna! of 
Oitiiiparntiw Pntkcilo;ni and TJterapeut'iaf, 

' OberwnrtL, E., nud Ritbinowitsch, L. (1008}, " Idtflction wttb TiibcrelG Bacilli wliluh have been absoibed 
troia thfl .\liiacutnry Cuunl." Bn-ti<i Klin. It^aah., No. 6, p, 298. 

' WliHb, W. (July 18Uj. lHOdJ, •'Tbe Btit>logy of PulmoDMj Tuberculosis." Lantrl, Vol. II. 

■ Articlii not ooBsoltcd in the onginnl. 
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A very interesting and inBtructive paper by Boberts and Bliandarkar on the exiBtenoe 
of an acute tuberculous fever in India, leads one to think that this pathologial condition 
in the TropicH requires inveatigatJon {tee " Fevers," page 66). A& regards tuberculoBis in the 
Sudan, where the dlBeaae is Tar from uncommoo, Cummin's paper in the British Jaumiil of 
Tubarctthisid for January, 1908, may be conauUed. Bovine tuberoiJosia is rare or unknown. 

Typhus Fever, in the days of Baker and Sohweinfurth typhus is said to hove 
bean comiuoti in Khartoaiu. In 1^64 and in previous years a malignant form of the diBeaee 
waB reported from the old city. The Mahdi is &aid to have BUocumbed to it at OmdurmaD, 
but there is rea&on to suppose that he really fell a vietlu] to oerebi-o- spinal meningitis. 
Indeed, it is quite possible that in those days typhus was confused with this disease and 
with relapsing fever, but, at the same time, available records show that the conditiona 
favouring typhna were by no means lacking. These, according to Sandwith.^ are (1) Ovor- 
orowding, (2) Defloient ventilation, (3) Unoleanliness, {i) Faulty conservancy arrangements, 
(5) Insufficient diet for the work required. 

He thinks that it is likely to ooour in the Sudan in the spring months, but from what 
one has seen of typhus elsewhere one would be inclined to expect its appearance during the 
winter months, which are sometimes comparatively cold. During this season the natives 
are apt to huddle together for warmth, and, contrary to their usual habits, to sleep indoors, 
30 that certainly overorowdiog and detioient ventilation are present. 

I understand, however, that since this country was reconquered typhus has not been 
reported, and in some measure this is possibly due to the absence of famine oooditioos and 
of vagrancy. 

Sandwith describes the disease as encountered in Bgypt. He thinks that in the 
Sudanese hypostatic congestion is to be regarded rather as a syuiptoin than a complication, 
and one which may materially aid the diagnosis. The adynamic is the most common form, 
the !iervoua type with marked cerebral Hymptoma being mot with in better class patients. 
It appears that it may occur along with relapsing fever, 

Sandwith compares the oharaoteristio odour to that emanating from a cupboard of well- 
blacked boots, and I can oonlirm the aptness of this analogy, for there is a peculiar " acid " 
flavour or " tang " about it which is reproduced by the " boot " smell and by nothing else 
with which I am familiar. 

The cause is still unknown, although recently in Egypt a protozoon, liabenia /«>m»"n»V, 
wa^ described in 1903 by Gotschlich- as being the etiological factor. This requires 

contirmation. 

Huaband and MaoWatters' have a paper on the disease as encountered in Northern 
India. They think it is more common than is generally supposed, having sometimes been 
mistaken for epidemic pneunionia. The diagnasia from pneumonia is difficult, and they 
came to rely chiefly on the following points : — 

1. Characterisxie ineatJil ijoadition — the fatienta being iiaunlly npnthctic, dull, stupid mnd drowsy, 2. Tbe 
dry, svrollcD and emcfced tongn^i cnkcd witb a patchy, rattier thick, brown or ercn blai?k dcpo>it oa the doretim. 
The Elides and tip wore often com para tiveLy free, hut rtd smd sore^ looking'. OcwwioDally, howcTcr, (he tobgn^ 
rocnaios hcaltby- 3, Tbc r»sli ; but it is Winetuii^ entirely abwat, and even when present is indefioife, (!vaDeis(;ent 
nod di^cult Co s&c on a dark aklD. 1. Tbe bli>od csamioatioa. Thv diScrealJal leucocyte count dificriog Crotn 
that oE mort othcif fevetB ; leuooc^ytoti^ btiag prtwent, and an IncrcAic in the red corptucloi. 

Details are promised later. The authors favour the protozoal origin of the disease, and 
cite Satnbon's belief that typhus and Rocky Mountain fever, in the latter of M-hich a 
piroplasm has been demonstrated, are identical. At the same time, they were unable to £nd 
any blood parasite in their cases. They are inclined to believe that bed-bugs convey the 
virus, and this view ia upheld by Hepper's* observations in Peshawar, which showed that 
out of six canes five had been exposed to the attacks of these insects, and that the outbreak 
ceased when all the bugs were killed and infection by them was rendered impossible. He 
admits, however, that there is as yet no definite proof. 

Horiuchi^ mentions this discovery in a recent paper on an ontbreak of eitantheinatic 

• SoQdwitli, P. U. (Londoo, 1905), " The Medical Diaeasea of Rgjpt." Pt. I. 

• Qotachlich, E. (1903). QeMt. Mtd. IVoch.. Bd. XXJX., 329-331. 

• Hufll«ad, J., nad MRcWattorn, RC (Jana, 190a>, " Typhus Fever ta Northern India." //wJion MeJital 
Gmtllt, 

• Heppet, E. 0. (Jane, 1908), " An CSntbreak of Typhus Fever in Peshawar." IHd, 

• HoriRCbi. T. [May 16tb, 1908), " Ciiber eineti neucn Bnzillufi ale Err^er eioes exaatbenuitiecheafltibonin 
der lUndschurei, etc." L'eal. /ttr Bnkl. Onijin.. Aht. 1, No. 7, Bd. XLVI. 
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Typhus fever, evideatly olcsely ftlUed to typbuB, amongst the Japanese troops in the Rosso- Japanese 

Fever— war, From the stools, aad iu some oases from the urine, be isolated an orgapism, the 

n<mlinu«l BadU'ia febris exanthematicus mandschuri'ci, which he regards as the cause of the disease, 

and which rgsembles orgaQisms ol the paratyphoid group, and whose cultural oharacterietlca 

he describes in detail. 

Eogeisi givea statistics to show that true typhus still oootirs in India, but it is now rarely 
seen, owiag to the improved sanitation of gaols in that country. S 

Newsholme' disouBsea at length the relation of poverty to typhus in Ireland. He sa^B 
of the operative causes of typhus, specific infection ia admitted generally to be indispensable, 
MaLnutrition has not always been associated with epidemccs of this disease, and there haa 
been no oonstant associatioD of epidemics with exceptional overcrowding, or ce&satioQ of 
epidemics when overcrowding haa been enormously reduced. Vagrancy is the one factor 
which hay always accompanied epeosGc infection, and in the ahsGnce of which epidemics 
have failed to occur even in the vicinity of infected populations. 

He aUo poiats out that the suppreaaion of typhua in Ireland had been due chiefly to 
efficient immobilisation of infection by means not intended expressly for that purpose. 

M'Vail'^ haa an interesting acoonnt of typhua, chiefly as regards ita occurrence 
Glasgow. He mentions its aasooiation with fleas, which have been suggested by Matthew 
Hay as carriers of the infection. He gWe» a pHan of a useful type of reception-houae. ^ 

Vaccination. In the Tropics small-pox spreads with a rapidity and attains a 
severity which is rarely asen at home, and, aa most tropical countries are beyond the pale 
of the '■ Conscientioua Objector," one haa opportunities of noticing the good results from 
vaccination, while iu some parts even the mind of the ignorant and prejudiced native i^ 
ioipresaed by its efficacy when an epidemic presents itself in his village. ■ 

Fink'' supplies some etfiking and interesting evidence in favour of vaccinatiOQ in 
Buxmah. He noted that it was a common eiperience where emall-pox is epidemic to 
find the local medicine man inoculating all children, who have not been protected by a 
previous attack of the diaease. The method consisted in selecting a mild case, removing 
the scabs off the pustules, grinding these soaba down to a fine powder, mixing with water, 
and injecting some of this mixture into the forearm or rubbing it into open abrasions. 

In a village in the Fakoliitu district in Burmah, where small-pox had broken out, 
59 persons bad been attacked: 22 of these, mainly children, had got the disease by 
infection, and the rest, viz., 37, by Inoculation. Four deaths occui-red among the children 
who had not been inoculated. fl 

After personal experience of each child vaccinated in 1900 and 1901, and also of aff 
those inoculated, Fink observed that not a single child successfully vaccinated a year or 
two previously got amall-poi, either by infection or by inoculation. His figures are woi 
q^uoting :— 

Number of children successfully vaccinated in 1900 and 1901 — 144, 

Number aucoesafully vaccinated, inoculated without result — 123. 

Number successfully vaccinated and have resisted infection, but were not inoculated — 21. 

Nield Cook," in an excellent paper, deaoribes the method employed by hi m iu the 
ooltivation and preservation of calf lymph in Calcutta. 

Climatic difQculties occur in the Tropics in connection with the cultivation 
preservation of calf lymph. 

Elaxall and Fremlin's" observatioas go to show that a vaccine is rendered inert 
exposure to a temperature of 37° C. for twenty-four hours, but it will stand a temperature 
of 180° C. for several weeks without deterioration, and can be kept for s. year or more in 
oold storage at a temperature ol a few degrees below zero centigrade without any loss of 
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potency, although, i! kept at the approxima.te temperature of an toe-box, viz., 10° C, it Vacdnatioaj 
loaea its activity as a. vaccine to a certain extent. — emii%* 

Nield Cook's method, employed in Calcutta, eonatsts in making enough glyoerinatrecl 
lymph to last till the next cold weather, tiia vaocine being poured into test-tubea nearly 
ap to their rim. These are sealed by sterile corks which are puahed in so as to squeeze 
out a little vaccine, and thoroughly waxed over, The teat-tubes are then placed in tin 
caaea, which are sealed up and put away in a tin box, and this is stored in nn ice company's 
cold storage at a temperature of 6° C. Nield Cook coaaidera that rabbits are valuable 
additions to a lympb. depot. He makes use of the rabbit : — 

(1) To estiraats the strength of the vacoioe employed by inoculating the shaved bftcks 
of rftbbita with 1 c.c. of varyirig dilutioos of vaccine. If the crop of vaocine is of exceilect 
quality the eruption produced by a dilution of 1 in 500 is still confluent. 

(S) To renovate the vaccine. If a stock of vaccine be rapidly passed through a series 
of calves, it ^oon begins to deteriorate — ^especially under unfavouraola climatic conditions. 

Pulp may be taken from a rabbit on the fourth day, diluted witb glycerin, and (his 
glycerinated rabbit vaccine used for the vaccination of calves. 

(3) The rabbit may be used to observe whether the vaccine is acting effioiently. 

YaeoiuQ in India is preBervad either in lanoline, glycerin or chioroform. Lanolated 
vaccine haa the disadvantage that mtoro-organisms may grow in it after it ia made, 
although claims are made for it that it retains its potency under unfavourable climatic 
CQuditions. Vaocine preserved in chloroform resists the ingress of bacterial iinpuritie^r 
and, owing to the rapid bactericidal action of chloroform, this method of preservation is 
useful if vaccine is required in a hurry, as it takes some time for the germicidal action of 
glycerin to develop. 

Hana Ziemann^ has a very practical article in the BerUner KlCn. Wochettschrift, 1908, 
No. 3, on "Protective Inoculation against Small-pox in the Colonies." This observer 
advises that only such vaccines should be employed for vaccination as are subject to 
Government control, and that an institute for the preparation of lymph should be 
established in every colony. Care should be taken to select healthy young calves, three to 
sis months old. It is advisable to vaccinate a human subject with lymph freshly imported 
from Europe, and then to use this humanised vaccine with which to inoculate the oalf. In 
localities where no calves are available, efBoacious vaccine, similar to calf vaccine, may be 
obtained from buffaloes, gazelles, camels, dogs, horsea, donkeys, pigs, monkeys, guinea pigs 
and rabbits. 

Ziemann further recommends that the technique of vaccination carried out should be 
the same as in Europe, and should he performed in the cool season or during the coolest 
hours of the day. He holds that vaccination ia sucoeseful if one well-developed pustule 
results. 

Native adults should have six incisions on the left upper arm, while eight on those of 
children will suffice. If sufficient calf lymph be not available, arm-to-arm vaccination may 
be performed as long as no doubts exist as to the liability of infection through relapsing 
fever or sleeping sickness. The vaccine should only be taken from healthy children up to 
about eight years of age. Ziemann strongly recommends an important practical point, viz., 
that every colony should have travelling doctors appointed to undertake the systematic 
vaccination of the population, especially on caravan routes, and that native assistants 
should be instructed in the technique of vaccination. As regards the Sudan, the benefits 
conferred by vaccination are much appreciated by the natives, who in the past have 
suffered severely from the ravages of scnall-pox, and are only too wilHng to submit to such 
an efficient preventive measure. At present all vaccine lymph is imported into the Sudan, 
stored on ice and issued as required. It appears to be of a aatisfactory quality, but 
doubtless it would be better to have a vaccine institute eetabliehed in the country, 
especially for the supply of lymph to the more distant proviooes. 

Veterinary Diseases. The subject of veterinary diseases is one of very great 
economic importance in the Tropics. Some of the diseases affecting animals have 
already been considered, and, as regards these, there is no necessity to reiterate. 



' Zicmnnn, Q, (Aug nst IStb, 1906), " Smsll-pox in the Tropica,'" 
Vol. XI., No. 10. p. 169. 



JottTTUti of Tropical tfedieittt and Hygitnt, 



218 



BBVlBW^TUOnCAL. SlKDICICfE, ETC. 



nnary 

ISCB— 



Bilha'mosie iit Animalt. — Id a loDg paper by Montgomery' there is an aocount of 
bilhar gliosis of thtj horse, wbiob he aay& is mdeLy diBti'ibuted throughout tho Himalayan 
districts of India. Ic is of interest to note that in no cases were the ova of the SchiKtosnmtim 
indUuin found in tlie centrifugaliaed urine of ponieB kept under obaervation, although the 
aduUa were found on post mortem examination of the fseces and scrapings of the rectal mucous 
membraue, kxt%^ mortem exiamination waa also fruitleas. The post raortetc appearances 
were marked congestion of the portal venous syatem, the mesenteric veins of the colon 
and tectum being distended and varicose; careful diasectio'Q of these revealed the parasite. 
The pelvic veins were very congested and tortuous. The bladder showed varicosity of the 
veins of the neck, and puuctiform hsemorrhages in the fundus of bladder. The muoous 
membrane was iutact and free froui any papillomatous growth. 

The large inleatine of equiuea was the only organ in which ova oould be found present 
in any uumbers. They lay between the Lieberkuhn glanda. The mueus showed petechial 
hiemarrhagQ<3. Scrapings of these hemorrhagic areas revealed the presence of eggs. 

The Sehisltisint\.um is beat obtained by dividing the veins of the portal system and 
oollec-ting the blood in a tray, The male parasites may be detected as small white bodies 
which, if the aatopsy has been performed soon after death, may be seen undergoing various 
changes in ahape. Montgomery obtained the ScKistoianttun twice in the pancreatic veins and 
once in the pelvic veins. Of interest is his observation, that tho ova found in the rectum 
had terminal spines despite the powerful muacular wall of the horae'a reottuii. Piirther, 
Moutgomery describes the presence of the i:ychitlfmtvittin indicn-ni. in the pyrtil vein and its 
branches, and in the pancreatic vein of a donkey that died from surra. The lesions 
preaentad post mortem were analogous to those found in the horse. The Schistosoma in the 
donkey were larger and longer than those found in the horse. 

Montgomery^ made some farther investigations on bilbarziosis io cattle and sh&ep in 
India. The obt^ervations of Sonsino and Bomfordshow that in cattle SQrious and extenaive 
lesions may occur as a result of bilharzioais, viz., intestinal catarrh, thickening, ecchymOBes 
and cedema in the region of the ileo-cieoal valve. The mucous membrano of tho bladder was 
eochymosed, and contained papilllform elevations. In all the lesions the characteristic 
ova of SchistiwQincdje were preflOut. 

Montgomary did not find these lesions in any of tho Mukte&ar cattle, excepting in one 
case which displayed an interesting pathological condition of its lower botcdl, two varietitis 

of ktemorrhagic leSioiis being present- In the variety COnipoaed of minute disorete points, 
bilharzia ova of the human type were found. In the other variety of hwmorrhagic 
lesions, which were linear and were arranged transversely to tho longitudinal fold of muoous 
membrane upon which they were situated, spindle-shaped eggs of the 6'. bovis type were 
disaovered. 

Two new species, the S. homfordi and the S. upCudalis, were found in the mesenteric 
vessels of a bull and of two plains cattle, respectively. 

Sotisino discBrned the S. bovis in sheep in Egypt, in 1876, and since then the 
parasite has been found in India. Montgomery observed no gross pathological lesions in the 
sheep, and no ova were discovered, and yet in one of his oaaas found practically every vesael 
in tlie portal system occupied by adult bilharzia paraaites, 

Baldrey asOiertained the presence of bilharzia ova in a sheep which died at Lahore. 
The eggs were of the human type, resembling S. indtcum. In a second dheep the same 
observer found a further variety of ova differing from the others iu the shBrpe of the spine, 
bat no adults were discovered. 

Sefoi'enee may be made to Burmti, a strange complaint associated with the presence of 
tilaria embryos in the skin and connective tissues in horses, which is common in India. 

Llogard^ concluded from a number of observations made in the Muktesar Laboratory 
on horses and oattle, that the filarial embryos aie present in the blood of affected animals 
in varying numbers during the twenty-four hours, and that between six o'clock and ten 
o'clock in the evening the numbers of these embryos increase enorraoualy. They were fewer 
in number iu the month of September as conjpared with the months of June and July. 
These embryo filaria are chiefly found in country-bred horses, but also ooour la Arabs and 
Walers. The mature filaria have their habitat in the walls of the larger arteries. It ts 

' Montgomery, R. E. (April, 1906), "Obaorvations on BUIinrzioBia among Animab in India." Joumat </ 
Trapieal felariitary ^cv^TKt, Vol. 1., p. 138. 

' Iiingud, A. (October Ist, 190&), "The Bnt«iti of Horae«, it t^lami DueMe." Indion Medical QmttU. 
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posHiblo for these filaria to oireiilat6 in tha peripheral blood in Ui-go numbers without Veterinary 
cauaiog any cutaaeoua losiona or produoiog untoward symptoms. 

These embryoB may disappear entirely from the blood and may beoome lodgeifl tn the 
internal organs. The Bttrmti sore, or ulcer, contains chaiactemtio yellow-coloured 
granules, the so-called Kunknr. These kunkar nodules have been found to be made up of 
large numbers of filarial embryos clumped together, and it is believed by Dr, Lingard thbt 
these parasites cause Bunsali. 

Glanderg, — Although this diseastf is fairly preratent in tropical oountrioa, it is beyond 
the scope of this work to oonsider the whole subject of glanders. It has ocourr^d in 

Khartoum, and U. mallei has boeu isolated. 

Hefereuce may ha made, however, to mallein as a diagnostic aid io glanders. 

DiRCovered in 1890 by a Busaian veterinary aur^eon, it has furnished an almost 
infallible means of diagnoaing the oxistenco of the disease in its latent stages. When 
injeotgd into a healthy animal no symptoms appear, but when glanders is present there 
is nob only a characteristic febrilo disturbance, but a swelling at the site of the injection. 
The intensity o[ the reaction, however, bears no relatioD to the extent or duration of the 
disease. 

Accordingly it has always been held by the vetermai^ profession that the mallein 
reaction ig absolutely speoifiu. Schattenfroh, however, io 1B94, showed, as the result of some 
testa on guinea pigs, that mallein acted siniilarly to various bacterial proteins ; but thu 
mallein used by Hohattenfroh consisted of protein precipitated by alcohol from concentrated 
bi'oth cultures of B. mallei, so that his conclusions do not apply to malloiQ as it is now 
prepared. 

Siidmersen,' in an intBresting paper, describes hia observationa on soma non-specJiic 
reaclioDB of mallein. This observer noted that in one experiment on a healthy horae that 
had undergone treatment with diphtheria toxin for over two years, a large local reaction 
and a rise of temperature, sufficient to condemn the horse, was obtained after an injection 
of 0-25 c.e. of mallein. A second dose of 2 c.o. mallein was injected within three days 
of the first injection, the local awelliug was more marked than before, and the temperature 
reaction was similar, Tlie reactions obtained were considered sufficient to condemn tha 
horse as glandered, but a post mortem revealed no evidence of glanders. TIib deductions 
from Siidmeraen's observations are that horsea immunised against other bacteria or bacterial 
products will give a large local reaction to mallein, hut this is usually not associated with a rise 
in temperature. This local reaction diaappeara rapidly, and can thus bo distinguished from 
the reaction in the case of glandered horses. In the few cases when a rise in temperature 
took place the curve was markedly different from that obtained in the case of glandered 
animals. Other bacterial produota react similarly to mallein aipon immune animals. Vallee** 
states that among glandered horses subjected to the akin reaction by means of mallein ho 
observed pUenomeua similar to those produced by the action of tuberculin on tuberculous 
animals. The glanders akin reaction may give rise to erroneous interpretation ; thus, some 
horses that were not glandered were able to produce in the region of the skin of the neck 
a distinct reaction. The glanders ophthalmo-reaction is not so distinctive as to induce one 
to prefer it to the suboutaneous inoculation of mallein. 

An interesting case of a disease uimilating farcy in a horse, from which an organism 
possessing many features in common with the Brteiilas laallei was isolated, is recorded by 
Baldrey and Martin^* in India. The horse was tested with mallein, but there was no rise of 
temperature ani3 the local reaotion was slight. Smears made from pus revealed a few 
organisms resembling B. muUei in gijio and shape, but somewhat shorter and more rounded. 
The cultural and iuooulatiou teats were not specific of glanders. 

Beference may bo made to Khttitrrpesf, a disease which, owing to its ravages in 
certain parts of the Tropics, has caused considerable loss to the industrial community, 
and has been the means of crippling trade. This is especially the case in the Sudan, 

' Siidmeraen, H. J., and Qlenuy, A, (JniiuaFj, IMB), " On wme Nga-i-pecifiy Haactioas of Mallein," Joumutl 
of JlffSfiiitKe. 

* ViiUe?, A. (June 30tii, 1807), " Sur 1« cnti-rtaction et Ophtbalmo-BiactiiJO dnila In Morvc." IluCL SoC. G&tt. 

iltd. yet. 

• Baldrey, F. P., aad arartin, Q. D. (July 1st, I9H6J, ■' A diiwase of the Borae aimilating Farcy, from which an 
Oi^aniBiD poBBeaiiiig manjr foAtun^ iu couiuioa with lluciUuE MaU«i w»m iitolBted." Jowrnal u/ Tropical I'dcrinarj/ 
Heirnee, Ku. 3, p. 3lG. 

* Article not ooiiscilt«d in the origiuiil. 
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Veteruiary where it is oanstantly being re-iiitrodao&d from Abyssiaia and Erythrea. The attempts 
Diseases— to isolate the organism causing this pest have so far been ansuccessful, although it la 
eontinutd certain that the infectiDg agent is contained in. the excretions of the nasal passages, 
oonjunctiva, intestinea, and in the blood of infected animals, for with any one of these the 
diaease can be reproduced in other individuals. The virus of rinderpest from the blood or 
ftny of the aeoretFtons possesaeB but little viability. Left at a fairly warm room temperature 
it beootnes inactive ; but it retains its activity loDger when it is placed on ice. The length 
of time during which it may ba kept in a viable condition Tariea according to reports 
between three and thirty-two days, but Woollaya' obBervations indicate a limit of frotd 
three to six days. At a temperature of 36° to 40° G, it becomes ioacttve after two days, 
according to Theiler. According to Kooh, dried blood may remain virulent for four days. 
In the presence of other organisms it is killed, and sunlight destroys it in five minn&ea. 
according to Braddon. but ordinary daylight has Little effeot. Yersiu observes that the 
filtrate obtained by passing rinderpest blood through Ghamberland candles can oausc 
the disease. ^M 

There is a difference of opinion regarding the characteristic lesions of this disease, no 
doubt due to the fact that the European, South Alncati and Philippine types of rinderpest 
differ in many points. The most oonatant morbid changes in the body are emaciation, 
sero-purulent conjunctivitis, congestion and general inflatumation or ulceration of the gastro- 
intestinal tract. Pottiokiffi present themseivos in the heart, kidneys, liver and lymphatic 
glands, The classical cutaneous eruptions and ulcerations of the uasal and oral mucous 
membranes present in the European disease are rarely seen in the Philippine variety. 
As regards blood changes. Baldrey^' found leuGocytosia immediately after infection in 
uncomplicated cases of rinderpest. 

There are but two methoda of preventing the entrance and spread of rinderpest in 
cotmtry. These methods are immunisation and quarantine. 

The methods of producing immunity to rinderpest are three in number, namely^ the 
active, passive, and a oombioation of the active and passive. The active immunity is larger 
than the passive, and in animals which have recovered from the natural disease it is 
apparently permanent. Of the methods of producing active immunity mentioo may be made j 
of Kooh's bile method. Ten cubic centimetres of bile taken from an antiual ou the sixth tal 
the eighth day of the disease will, upon injectiou into a nqn-immune animal, produce &n 
imrqmuty which persists for several months. All investigations have not had as 
favourable results as those of Koch ; those of Lingard and Rogers, for iuetanoe, were oegative. 

The advantages of this method are that no reactionary fever, suppression of lactation, orf 
abortions occur, and the operations can be carried out in the Gold. The disadvantfi^es 
are that immunity is not established till the tenth day after inoculation, nor is the immunity 
permanent, and it has no curativB properties. Holstock and Edlngton modified Koch'a 
method, but ^vithout any particular advantage. The nnethod of producing passive immunity 
originated in the observation that the aerum obtained from naturally salted cattle possessed 
a slight immuuising power. Kolle and Turner found that by injecting increasing amounts 
of virulent blood into salted animals they were able to produce an efficient serum which 
could be used successfully in doses of 10 c.c. to 20 c.o. The advantages of this method are 
that it has no detriiQ6Dtal efifect on pregnant or dairy cattle, that ib will favourably modify 
a disease of one to three days' duration, and, further, the serum will keep well for a long 
time. Of the combined methods of immunisation, mention may be made of the serujn- 
simultaneous method and the deferred virulent blood method. 



I 
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In the serum-simultaneous method the animal is inoculated with 1 c.o. of virulent 
rinderpest blood under the skin on the one eide and a minimal elhoient dose of immoQe 
serum on the other. A mild attack of the disease follows and the animal recovers. About 
90 per cent, of oases treated in this way display an immediate permanent immunity, whila 
in the remaining 10 per cent, the immunity produced is only a transient one. 

The chief disadvantage of this method is the danger of introducing latent blood 
diseases such as Texas fever, trypanosomiasis, etc., and, further, lactation and pregnanoy 
are frequently interfered with, while there may be a difficulty in obtaining virulent blood. 

In the deferred virulent blood method the serum is given a day or several days befora 
the introduction of the virulent blood, the temperature being observed. If no reaction 

' Woolley, P. O, (Jone. 1906), " Rindorpeat." Joumrtl of TVopieal Ftlfriuary Seienet. 

• Bnldrey, P. S, (Jime, 1906), '^'Some Obserrationa od Normftl Rinderpeat Blood." /ourw^i ^ 7Ve;'t«aJ 

ytUri'tary Scienas, p. 47. 
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follows, an inoculation of 10 o.o. virulent blood, and a farther inooulatioa o( another Veterinary 
10 c.c. is given. The advaotage of this method is that the mortality is less and moce Diseases — 
reac^cBs are obtaitied that! by any other. 

It ia rte&esBary to standardise the Bemin, and that amoiiat should be given which will 
allow a febrile reaction to take place, but after the fldministratioTi of which the animal 
shows no other ayoiptoius of the disease. 

In addition to the simultaneous method and its modiScatJon, Danysz. and Bordet used 
de&brinated virulent blood, but the disadvantage of this is that the material must b« freah 
and free from other pathologioal micro-organisms. 

Littlawood,' from his observations in Egypt, says it is possible that serum when iojeoted 
into imported animals does not afford the same protectioa against rinderpest as it does in 
native herds, especially if these animals have been exposed to adverse conditions. 

Woolley believes that by a judicious use of serum, and simultaneous methods, epidemics 
may be ooutroUed, and tlie cattle in a district immanised. In tha absence of serum, 
glycerinated bile or defebriaat&d immune blood may be used. All infected animals should 
receive intravenous infection of serum, but in order that it may have every chance of snoceBS 
it must be applied before the third day of the disease. Not less than 100 c,c. should bo 
injected, and it ia possible that several injections may be necessary. Iq India the serum 
method alone is almost exclusively used. It was found that in using the simultaneous 
method the small hill breeds of cattle in India require 16 to 18 times the quantity of 
anti-rinderpest scrum given to the ordinary breeds of plains cattle. Half-bred hill and 
plains hybrids require to be treated with amounts varying fcoro 15 to 18 timeB 
the quantity required for plains cattle, and Lingard pointed out that a grave responsibility 
was incurred in protecting cattle of different breeds without some knowledge of their 
respective susceptibility. This factor, amongst others, prevented ths more extensive adoption 
of the simultaneous method in India, and the large namber of inoculations are now performed 
in actual outbreaks with serum alone, while, to ensure success, Wallter^ suggested a ready 
method of estimating the proper dose of serum in the field. The serum made at the 
Imperial Bacteriological Laboratory is tested on hill cattle, and it ia prescribed at so much 
(or hill cattle up to 600 Iba. in weight and y^th of the dose for plains cattle up to 
600 lbs. in weight. Walltcr's method briefly consists of estimating the mortality per 
cent, before inoculation. If the mortality before inoculation is leSs than fifty p&r oent. the 
standard dose for plains animals is to be given. II the mortality ia more than fifty per 
cent, and less than 75 per cent,, double the dose for plains animals is to be given. If the 
mortality is over 75 per cent, and under 85 per oent. five times the dose is required. If 
the mortality exceeds 35 per cent, the full dose for hill animals, i.e. eighteen times that for 
plains animals is to be given. Although a somewhat rough method of estimating the 
dose required, it has been practised with success in the Punjab. All contact animals in aa 
outbreak are inoculated with a sufficiently large dose of the serum to protect them from an 
attack of the disease, healthy and infected animals are mixed together, and disinfection 
of the Btablea and steadings is carried out. In the Sudan the serum method alone is now 
employed and with great success. 

Horse Sicknes*. This disease has caused a considerable mortality amongst horses 
and mules in Sooth Africa. 

It is an inctcnlable disease of horses and mules, hut ia not contagious. In the 
Transvaal it is a disease of yearly incidence, occurring for the moat part after the 
beginning of the rainy season in summer, especially in low4ying stretches of country 
formed by the hush veldt. There appears to be a certain connection between the relative 
altitude of a locality and horse-sickness, for iu the highest parts the disease is least known. 
It disappears qaite suddenly at the beginning of the cold season. 

The micro-organism of horse-sickness has not yet been discovered, and the method of 
tranBmissioD of the virus has yet to be elucidated. 

The opinion that the dew ia oonoerned with the production of the disease is not held 
by Theiler,* who is inclined to lay some stress on the part played by blood-sucking 

' Littlfiwood (1906). Journal of Comparativt Pathology and Therapf^uics, p. 312, Vol. XVIII. 
' Wallcer (PcbrnRry, 1908), "A Practical Method of determining ttie doae of Sammi required to 
protect Conttwt Aniiiui-U ia ootbreqis ot Rinderpest," Jouraal of TropUal i'tUritutr^ Scwtti;*- 
' Theiler, A. (Mfty, 1^3}, " Some Diaeaaei of the Hone i& South Africa." BoUelin 2. 
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fetchovy insccts, especially TnosqaitooB. This view certunly receivaB same Bupport, from the 
foUowiDg f&£>ts asaooiatod witb tho diaeafle. Horse-sickneaa ift mostly ooDtraotod after 
oHtinuai sunset, when inseats begin to Hy anti become Ironblesome, ths diBease ni&y tr&vel from 
the low v«ldt to tbe high v»ldt xn certain rainy saasoos which are favourable for the 
breeding of inseots; further, stable-kept horses are lesg likaly to he ipfecled than others; 
and, l^tly, the disease tendB to disappear suddenly, as a rale, after the first frosts. 

Theiler^ elucidated an interesting faot, namely, that borae-siclttieaa can be transmitted 
to dogR and that the viru4 oao be transmitted from dog to dog. The poet morten] lesions 
found in dogs are idoattcal witb those in tbe horse. Some dilBcuIty was- experienced in 
explainiog the faet that horse-aicknees may be ooutracted in parts of the veldt where ao 
equine had not beeu for some years, but in view of the fact that other animals beaides 
cquines oan suffer, this difficulty has now been overoome. 

Theiler and Simpaon undertook a series of experiments with mosquitoes, Otitex, 
Stfigiiptyia and Anophel^, in order to see whether they would act as hosts for the horse- 
ftickness rime. The experitoents, unfortunately, were not a suooeas, as the stable atmosphere 
was iQimii:ui.l to the well-being of the mosquito. This obsen*ation is of interest, as it is 
quite in aooordauce with t^e theory of tbe transmisision of horse- sickness by moaquitoes. 
Stable horses do not aa a rule eontraot the disease. 

It fitiU, however, remains to be proved whether tlie mosquito is the host of borae- 
sickness, and, if «o, to disoovet the particular apeciea. 

The question of the ideutity of horse-atokuess with heart-water, a view brought forward 
by EJdingtoQ, wad disproved by Theiler in a series of experiments on goats and 
horsee. Theiler conducted some further experimeats with tbe immanisation of mules 
against horse-siokuesH, and found that the previous method of injecting the virus into the 
jugular vein oan be abolished with safety aud replaced by a subcutaneous injection, 
and that uiulea whilst undergoing horse -&ickn«ss rsaotiou need not Qooessarilv be stabled. 
There was no dilTereiiae in thu uhiira'Ctur of the reaction between stabled aud non-stabled 
mules. 

Watkinfl Pitchford,' in on interesting monograph on observations on the morbid 
anatomy of South African horse-siokness, concludes that the oau^e of death in horBe' 
sickness is due to capillary embolism or its results, tbe emboli ooosisting of certain cells and 
masses of semi-crystalUne pigmented material in great abundanoe. 

He found that the medullary cavity of the thigh bones, and also sometiuiee of 
the arm bones, contain these cells and pigmented material In great abundance. The 
overgrowth of red marrow is probably the primary lesion of the disease. Further, 
he considers that the disease horse- sickness belongs to an entirely new class, to which 
some such name as critical myelfflmio or myelooytio embolism might appropriately bo given. 

Horse- sickness occurs in the Sudan and has caused loss amongst cavalry horsee at 
Shendi. I recall an epidemic tn ICordofan. 

Episoiiiir LympfiatujiitK is a virulent inoculable disease which is oharaoterised by 
suppuration of the superficial lymphatic vessels, and is due to a spocifio organism. Owing 
to tbe scanty amount of literature relating to this disease, the references to it have been 
chiefly taken from a monograph on the subject by Pallin.* 

This disease occurs in horses, mules and cattle, aud is caused by a rrjfp/oooccit* which is 
present in the morbid tissues and products, partly free in the plasma and partly encloiSed In 
pus corpuscles, phagocytosis being marked. It t& slightly ovoid, with one extremity poiDted 
and tbe other rounded. It measures about 3-4 ft In diameter, and is obaractBrised 
by having a olearly-defined contour with a rcfractile double outline, Tokishige. in 
Japan, places it in tbe class of Saocharomyces. 

Theiler' describes it as a Sacrharomyce^ farctDiirKuius, belonging to the group of yeast 
fungi. There is often a small strongly refriogeut oucleus seen in the transparent cell body, 
wbieb is frequently active, moving from pole to pole of the yeast cell. It is stained witb 
difficulty, but can be coloured by tbe Gram- Welgert-Eubne method or by tbe modification ol 
Qruzi's method as used by Claudius. Ziehra Solution of oarbol fuehsine, oomposed of 



' Theiler, A. (1906-6). Beport of Qorerumiaat Veterinary Buctoriologwt. TmiUTsal Dcpt. ol AKricultare. 

' Wntfcins PitcMord, E (1904), " ObwrvatioiM on rhe Morbid Anatomy of South ACruam Howe-SickiM^." 

' Pftllio, W.A., "EpiBootiti Lymphangitis." 

* Tb«tior, A-. " Epinwtic Lymph iingltu." Trnmivnal Departmeut ol Agriculture, Bull«tin Ng, 4, 19D6. 
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tncKsine, 1 gramtne ; absolute alcohol, 10 c.c. and 10 a.c. at 5 par cernt. aqueous solution of Veterinary 

Cftrbolio acid gives gaaS. results. Ttie cryptucoccns grows with difficulty in culture, and Diseases— 

the growth is always slow aad develops better id acid than alkaline media. MicirosoopicflUy amiini. 
the colomea consist of coaglomerat'ed masses of hyphte. 

The incubation period of the diaeaas is three weaka to three months, and the lesions 
may occur on any part of the body, but are moat frequently associated with those parts 
eipoaed to womads, kicks, coDtusiona and harness galls. It oomfuenoes as a small pustule 
occurring at the seat of a pre-existing wound with knotting of the adjacent lymphatic vesaela, 
aud later a long chain of nqdul^s may be seen extending along the course of the lymphatics. 
This is followed by pufitnles and abscess formation. The nasal tnucons membrane may 
beeomQ atfected by papules or pimples developing into Tesiclea, and resulting in character- 
istic uloers with a raised edge and dug-out aentre. The condition has to be diagnoBsd from 
glanders, suppurative lymphangitis, botryomycosiB, tubercle, lymphangitis and bursitis. The 
mallein teat is useful, and if a reaction occurs the coiiclusioD Is that epizootic lymphangitis 
ia compUoated by the presence of glanders — probably chronic glanders of the lung. Glanders 
and epizootic lymphangitis can occur together in the same animal, The treatment involves 
itself into local, general and prophylactic, and consists in dissecting out the affected 
lymphatic vessels, efficient cauterising of the wound, and the administration of corrosive 
sublimate, half to one- grain in solution. Prophylactic msasUrfiS must be carried out in an 
efficient manner, all infected cases isolated or destroyed and cremated, suspicious cases 
isolated and kept under observation. Harness and saddlery used on infected cases should 
be thoroughly disinfected with perohloride ol mercury solutiou, 1 io 2d0, or else should be 
burnt t^ogether with the grooming kit. Stables should be thoroughly disinfected, A shed 
in which an outbreak has occurred should be considered infected until at least six 
months have elapsed from the^ date on whioh the last case was discharged; further, the 
horses of the atud should ba kept under observation for another six months. 

Under the name " Sarraja," epizootic lymphangitis is commonly met with in the Sudan, 
especially amongst mules and horasa. It has caused auch serious loss that the Veterinary 
Department have issued a special pamphlet regarding it. The disease appears to occur aU 
over the country. I have seen it both in the Northern and Sontbern Sudan. Captain 
Olver thinks that it was introduced by animals from Abyssinia and informs me (A. B.) 
that it is not bo virulent as it was in England. He finds that in most oas&s early removal 
of the affected tissues is an efficient mode of treatment. The most recent paper on the 
subject is one by Prioolo, a translation of whioh will be found in the Journal of Tropir-nl 
Veterinarif Science for May, 1908. 

Prioolo' has recently made a useful coutrihution to the literature on this subject. 

Stranylus. Reference may be made to the etiology of this disease, which has 
been worked at hy Baruohello. His oonolusiona are that in complicated and simple forma 
of strangles a ataphyloooccus associated with a streptococcus is found. 

Baruchello^* constantly found it in the morbid products or in the circulating blood in 
very severe clinical cases, in septictemtc forms of Strangles with complioations, and in the 
pleuro-pneurnonia associated with strangles at all stagsa of the disease. 

His method of isolating these organisms Ffom the blood eonsists in shaving and 
careful disinfection of the skin over the jugular vein, which ia transfixed by means of a 
pipette, and the blood is collected in a f^aak containing iO per cent, citrate of soda. The 
mixture is then planted out in agar tubes. 

Bamchello helieves that the great variability id the olioical forms of Strangles and in 
the gravity and complications which this disease exhibits, are generally the result of the 
combined action of the two microbes. 

Strangles also occurs in the Sudan. The laboratory museum contains some axoellent 
specimens of nodules in the lungs. 

Botrinmticmii. This disease is of special laterest, as it occurs to a great extent in 
camela in the Sudan. A considerable number of these animals die from this cause in 
Kordofan. 

Caused by an organism known as the Botriomifces, it affects chiefly horses, but has baen 
knovTQ to affect cattle, swine, and even the human being. It usually results from a wound 

' Prirala, A. (Mrey, 1908), ■' CoQtribntion to the Study of Epizootic Lymphangitia." Journal tif Tropical 

* BanidiBUo, Tj,. (April 15th, 190?). ffi-iJ. Otu. dt Mrd. I'tl., No. 104, p. 433. 

* Article Oiot conauLt«d in tbe oHgiaAl, 



3^4 



REVIEW— TROPIOAL SfBDIOnra, BTO. 



Vttttiauj infeotion, the lesioa produced consisting of ohronio inflaaunatory proliferation of oonneotive 

DJH««B— tissue wibb guppiirating foci ; the whole oooatitutiog a bottioiuyooma. The pus from a 

contin-ti^C botriomyooma is characteristic in its appearance, biding of a aticky mucoid character and 

when spread on a slide a aumber o! gr&nale? can be aren- 



as the gr&nales do not give a> grit 



It differs from the pus found in actiQomycosis, 
aensation when rubbed between the fingers. 

Mtcroscopio examination shows that the granule is ahnost opaque and has 
undulating margin. If the granule is still further broken up and stained by Gram, it 
seen, to consist of numbers of ataphylococoi, held together by some amorphous matris. 
The ah^enca of fil&mdnts and oLuba distinguish this from aotinomyoosis. 



I 
f 

X. 

f 



The common aitas (or hottiomyooraa are the front of the shoulder, apermatic eor 
elbow and udder. 

As regard^ treabmant, Woolridge' considers surgioal meaaures ahould be reaortad to 
as early as possible, and that the action of potassium iodide as a drug may be of iih$ whfldfl 
the growths are so large or so ditiuse as to be iooperable. V 

Sleeping Sieknerss in Fowls. A. reference to this disease ia of interest, owing to the 
presence of a micro-organism found by Damann and Manegold,^* viz., a etreptococeu* 
which is oapsulated. This streptoooeous grows well iu ordinary media, especially on 
blood serum to which 6 pec cent, glycerin has been added. The streptococcus retains 
Oram's stain aod is pathogenic to pigeons, rabbits and other animals, and the above obserrecb 
found that the disease may be communicated to lambs and dogs. fl 

It was noticed in 1904 by the authors, the most striking symptom being marked 
Bomnolence, and on account of this they named it Fowl Sleeping Sickness. 



J 



The affected fowls appear dejected, with swollen eyes and pale combs and ha' 
Bymptoms of catarrh. They eat well and may move about after feeding, but as a rule they 
remain still and huddled together, sleeping for houra and days and leave off laying. Finally 
they bacome extrts^mely emaciated and die. 

The emaciation, the authors attribute to the tosia of the Streptococcut captulatuf 
gaUinaruitt. Besides symptoms of septiceemia, inflammatory changes occur in the intestinal 
canal. The iacubation of this disease is eight to fourteon days, and the dui-ation ia about 

three weeks. ^M 

Injluenza in Horses. Gray^* refers to this condition being caused by a Coeea- 
bacillus, which has been found experimentally to be fatal to the guinea pig, rabbit 
and horse when inoculated subcutaneously into these animals. This cocf.r>-baeill«M ia 
decolorised by Gram's method of staining, is lErobfo and never forma streptococci when 
grown in liquid media. The disease appears to be highly contagious and produces 
symptoms affecting specially either the pulmonary, cardiac, renal, or intestinal system or 
the ceotral nervous system. Specific sera have been employed as prophylactic measures 
and for diminishing the severity of the symptoms. 

FilaruMis. Eeferonco has already bean made to the disease known as Bursati, poaai; 
oauaed by filarial embryos. 

Fease,^* in an interesting paper, desoribes a disease in horses simulating dourine. but 
found to be produoed by filarial embryos. It is of interest to note that no adult filaria were 
discovered in his oases. The chief signs were the presenco of aaderaatous patches resembling 
the plaques found in dourine, and exuding a pale straw-coloured serous fluid. In sampl 
of blood removed from these patches, filarial embryos were present in abundance. 

> Woolridm, O. H. CSepteinber SUth, 1907), " Actiaomycwiais and Botriomycoaifl," Jottrnnl of C^nnpc 
PnUhotofftj and Th^rapeitHa, Vol. XX. 

* DBmnnn, C, unci M»nego!d,0. (1906). Arehiv far. IPtsaemeha/t u. pmJa. TferAeiift, Bd, 33, S. 41-70; 

(Pehrvuiry. 1908), " Sleeping Sickness in Fowls." J&untAl aj Tropieal VfijnHmrry Sfiemx, -p. 128. 

' Gray, H. [MHrcli ISth, 1901), " lufluensft in tho Hone." Vtterin-aiy Rteori. 

* Pease. H, T. (October. 1906), " A Diseftse umulatiug Dowriue (iaiued bj Klaria." 
VtUrinitrif Seiene€. 

* Article sot cooaulted ia tbe origiosl. 
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Mason' observed the presenoe cf larval &laria m the blood of a oamel in Egypt. Veteria«ry 
Their preaenoe in the peripheral blood was ioflaenoed to some extent by day and by night. Diseases— 
as tlisy wer& more easily found in smears taken late in the afternoon or at nigbt. eontu^b 

Mason a.Iso noted the preseoae of worms in the testicles and blood-vessels and excretory 
tube of tbe epididymis of tba camel. 

These worms i-esemble the Fiiaria papClloea, but are larger. Mason concluded that 
theso l^lat-ia in tha testicles m^y be the mature forms of the miorosoopical larvae found in 
the blood. 

Water. Simpaon,!' in an intereBtiug paper, draws attention to the following poJnta, 
which may assist one in the search for water in an unknown locality. Water is more 
easily obtained in a hilly than in a flat country, and can usually be found under waterless 
rivers under the dry course of nullahs, at the junctions of ravines and valleys and at 
the foot of hills, 

A -well -wooded water -shed, and localities covered with vegetation and verdure, 
invariably favour the presence of water. In the absence of vegetation, particular localities 
over which fogs of swariDing insects are noticed as a rule Indicate water near the surface, 

In limestone dlBtriota and at the foot of hilla springs are generally to be found, and 
deep wells exist in localities abounding in sandstone. For drinking purposes, the ordinary 
sources of water supply may be divided into (1) rainfall, (2) water derived from shallow 
wells, (3) water derived from deep wells and springs, (4) surface waters, Sttch as rivers, 
lakes and tanks. 

Eainfall forma a very common source of supply in several parts of the Tropics. 

The rain is, as a rule, collected in storage tanks, which receive the rain from the 
roof, or on large areas of ground which have been rendered more or lees impermeable by 
a covering of concrete, cement, or slate, and from this impermeable layer the rain-water 
is led away into underground reservoirs by means of pipes. The method of collecting the 
rainfall off the roof is open to many objections in the Tropics owing to the chanoes of 
contamination by dust, excreta of birds, and, it may be added^ of insects (tee " Diarrhma," 
puge 38), and by dead organic vegetable matter. This may be avoided by various oontrivances, 
the objects of which are to reject the first washings off the roof and direct the remaining flq-w 
into the tanks. The storage tanks ehould, as a mle, be made of alate, cement, or eartheu- 
ware, or simply consist of a tank built of bricks laid in oeoient. These storage tanks 
should not be constructed of lead owing to the great absorbing properties of rain-water, 
and, further, they should be placed upon the ground and covered with mosquito wire 
netting. It is an advantage to have them covered in, so as to prevent the ingress of 
insects, rats and dust. They ought at periodic intervals to be cleaned out, and it is essential 
that the overflow-pipe should ooramunicato with the open air. A further improvement 
could be made by adding a sand filter which would receive the rain direct from the 
roof before reaching the vats. 

Reference may be made to a very common source of water supply in the Tropics, viz., 
wells. As a rule, three types of wells are met with— shallow, deep, and artesian wells — and 
a reference to the use and abuse of these wells in the Tropics might well be made here. 
Shallow wells may vary in depth from two to fifty feet, and they derive their water supply 
from the aub-soil water. The chief objection to shallow wells is the readiness with which 
they become polluted from cesspools and surface drainage, which form the oommoneat 
sources of contamination in the Tropica. 

In some parts it is not an uncommon sight to see natives performing the act 
of ablution at the mouth of a surface well, and it does not require much imagination to 
see how such a well becomes contaminated. Furtberj the proximity of the well to burial- 
grounds, oesHpools and other 6Uh accumulations, does not improve its ohanoes of escaping 
ooutamination. It ia essential, if surface-wellis are to be used, that the ground ahould be 
quite clear for a radius of at least 100 feet, and th« ground water level should be not leas 
than twelve feet from the surface. 

William Dawson, ' in an interesting paper on the supply of drinkiqg-water in India and 
its oonneotion with sub-soil water, snggesta that much might be done to further improve the 

^ Maaoa, E. [1906), "FilariH in the Bloud of Camels Id Egypt." Journal uf Comparative Pathology and 

Therapeuties. p. IIS. 

■ Simpson, W, J., etc, (May 1st, 1903), " Wnter Sopplies." Jtmntal of TrapUnJ ?dedicvHt, p. 132, 

' r>ii.w§oii, A. W. (Jnuuary Irt, 1907^ "TKe Supply of Prlnkiag Wuter in (udta, Knd iU Cunnoctiiin with 

the Sub-SuU Wutar." /onrufi? of ths Ra^a! rti$tiliite of Pubtic HeaWi. p. 33, Vol. XV., No. 1. 
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Water— health o! Indian statioDS by paying more attention to the geological formation of the 
ctnii^ued ground in Ihe vicinity of Iho station, and osp&cially to the origin, couraB and protection of 
the Bub-aoil water. He further suggests that a contour map of the anb-aoil water should be 
made by an engineer, and that information regarding the rise and fall of sub-soil water and 
othor necessary geological data should be collected at every station and the necessary maps 
prepared, go that if any building or entrenohipg h to be done, the direction of the flow 
of the sub-eoil water will be knovni. Entrenching of grounds should always be carried 
out on the downstream side of tho sub-Boil water Bupply to a station, Shallow wells are 
more commonly used than any other variety, and as they draw their supply of water from 
the sub-soil water, certain conditions are absolutely essential before the sub-soil water can 
be trusted. (1) the locality should not be thickly populated ; (2) the refuse disposed of 
must be spread over wide areas and not placed in deep pits ; (3) there must be a lirtng 
Burfac6> and on no account must this be removed ; (4) the porous filtering soil should be 
of 8ufl5cient thickneaa. It is important also to know the character of the filtering media. 
If of a sandy nature, purification is greatly aeaiated by oxidation ; but if. on the other hand, 
the sub-soil consists of clay, purification is praotioaUy impossible, as the clay virtuaUy acts 
as a culture medium, especially in the case of a Bub-soil consisting of black clay. The 
formation of fissures and the presence of disused wells, which are frequently used by 
natives for iueanitary purposes, are other factors which constitute sources of pollation 
for a water supply. 

The ev^er-present difficulty of surface well contamination in the Tropics can be 
surmounted by the use of tube or Abyssinian wells. The tube well consists chiefly of an iron 
tube of a diameter varying from 1^ to i inches, which has at its lower eud a steel poiat for 
boring purpoEes. Above the point the tube is perforated for eome distance to admit water. 
£y moans of a weight attached to a tripod the tube well is driven into the ground till water 
is reached. The upper end of the tube is so constructed as to allow of another tube being 
coupled on to it. Whenever water is reached a pump is attached. The tube well may 
tap the ground water overlying the first impermeable stratum, or it may sink lower than 
this so as to reach a second water-bearing stratum. The bore well has the advantage 
over the tube well in rapidity in sinking. Deep wells and springs usually provide a pure 
water, as the filtration through the soil baa been bo complete as to render the water free 
from organic matter. 

Wells should always bo efficiently protected, and should be lined and cemented. The 
area of the ground around the mouth of a well should be concreted with a slope away 
iron; the well, and a raised parapet can with advantage be built bo as to prevent surface- 
drainage flowing in at the top. The suction pipe should be placed at the side of the 
well, not immediately over it. 

Kocy devised a method of converting a shallow well into a tube well, and thus 
protecting it from contamination by means of an iron pipe reaching from the bottom to 
the top of the well, and by filling up the well ta the highest water point with pebbles 
and gravel and the remaitider to the surface with aand. 

Various methods have been employed for the detection of suspected sources of 
contamination, and certain chemical substances are used at the suspected source of 
pollution and afterwards looked for in the contaminated waters. As a control, it is 
necessary to examine the water first to ascertain that there is not naturally in it any of 
the substance to be employed in the test. 

The chief soluble chemical substances employed are fioorescein, lithium chloride and 
common salt. The presence of lithium chloride in the oontamiaatBd watier ig detected by 
spectroscopic examiaation, that of common salt by means of the silver nitrate test, wbUe 
fluorescein gives a green fluorescence in the presence of an alkali. Dr. Beam, of the 
Chemical Laboratory, Gordon College, has introduced a new method of detecting the 
slightest trace of fluorescein, an aooount of whioh is given in his report. As regards the 
use of fluorescein as an agent for the detection of pollution of wells, if a connection can be 
established by means of fluoresoe'in between a spot known to be contaminated and the 
source of water supply, such supply should be considered as dangerous and liable at ug 
time to give rise to a water-borne epidemic. ^M 

McCrae and Stock-' conducted a series of experiments in connection with the use o! 
fluorescein in South Africa. The method employed by them was to place fluoresoein in 
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> Koch, E. (Jiily 22nd, 190B), "Aaaotation." Lanctt, 
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Buspeoted area oE contamination and to pump the neighbouring wells with a view ho Water- 
detecting the presenco oi fluoreacefn. These observers frequently found that, by ordinary cantintud 

esamination, fluoroBoein could nofc be detected unless the flu orGBcei a -containing sample 
wae first concentrated by boiling and the remaining deposit Altered off, 

McCrae and Stock state that for the recognition of fluorescence caused by fluoresoein, 
it IB preferable to examine the solution against a dark background rather than against a white 
one. and that the use of magnesium light ia unaeceaaary. Further, they found that the 
addition of an alkali to the fluorescein was essential, as in aeid solution fluorescein does not 
give a characteristic green fluorescence. Copeman atates that fluorescence la apprflciabla 
in a dilution of 1 in 100,000,000. and if the concentration method for detecting the preeeoce 
of fluorescein be used, the delicac;- of this recognition can be increasedf 

McCrae and Stoch found that 3| litres can be concentrated for this purpose, 
evaporation of the water rendering the detection of fluoreacein more delicate. They state 
that concentration should not be carried too far, the best results being obtained when the 
volume was not reduced belovc S c.c. It ia usually necessary to filter the concentrate and to 
wash the filter paper in 1 e.e. or 3 c.o. of water. 

If the water contain iroo, care must be taksn not to confnse in the concentrate the 
greeuieh colour due to the presence of this metal with the green tinge of fluorescein. 
The appearance of the fluoresoein will be the longer delayed the finer the material through 
which the water passes. 

Lake waters are as a rule very pure, this being chiefly due to the fact that the 
suspended matters subside, while, owing to the great expanse of water, free oxidation occurs. 

The lower (grmg of plant life, euch as afg/e, are liable to develop, but this difficulty can 
be got over by screening and filtration. The natural condition of the country surrounding 
surface waters affecte the purity of these waters. The ground around the collecting area 
should if possible be free from cultivation and should not bo inhabited. There is some 
advantage in having trees planted over the collecting grounds, as they prevent water 
rnshing down in torrents to the lakes and reaervoirs, holding it up and allowing o! a 
constant flow. 

The system of carrying water from open reservoin to towns and villages by means 
of open conduits is one to be condenmed as dangerouBi, owing to the great risk of coutamina- 
tton by the insanitary habits and customs of natives. 

Rivers as a source of water supply ace not liable to ao much pollution in the Tropica aa 
one would imagine, owing to their greater volume, but during a period of heavy rain, they 
frequently became contaminated by receiving the contents of sewers and the excreta and 
filth of towns and villages on their banks. Small and shallow rivers are very liable to be 
polluted, owing to the fact that during the di-y season the river beds are liable to beoome 
dry and filled up with all kinds of filth and pollution, so that at the commencement of the 
rains the water in thena contains a large amount of filth. It often happena that the river 
is used for purposes of ablation at the same spot that water is obtained for drinking 
pm-poses. This can be avoided by &etting aside the part of the river highest up strearo for 
drinking purposes, and that for ablution lowest down. 

Ponds and tanks are frequently UHed, especially in India, as a souroe of water supply. 

They are liable to contamination owing to the filthy habits of the natives, periodically become 
infected with cholera germs, and form a suitable nidus for all kinds of parasites. 

In tanks, and wells infected with the cholera germ, disinfection by means of potassium 
permanganate gives excellent results. For an ordinary well four ounces of potassium 
permanganate ia about the net amount required, but more may be necessary. Roughly 
speaking, the correct amount is that which will colour the well-water pink for half-an-hour. 
It is an advantage to dissolve potassium permanganate first, before adding it to the wall, 
and a further advantage to add it to the well in the evening. 

Lime has also been used for disinfecting purposes, the strength being one ounce to a 
cubic foot of water. 

A new method for the disinfection of drinking-water is described by Paterao and 
Cingolani.' These authors have applied silver fluoride {Tachyol) for the purpose of 
sterilising water. In a strength of 1 in iOO,000 it was found to destroy all organisma 
except the B. subtih'B and a few others of no importance, its action being more effectual than 
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Water— chloripe, bromiBe oi- ozons- In wfttej* eocfcaiaitig in excess salt or organic matter, n stren^h 
<so»tiAu«t of 1 in 200,000 is advisable. The addition oi Tacbyol in a strength of 1 in 500,000 
oaaseB a transient turbidity in water, which entirely dlaappears in 24 bQOrs. 

Various methods of purifying water Eire in nse, but mention may be made of precipi- 
tation, boiliag and filtration. 

Of precipitation methods, tanniaandthejaiceaQf various vegetables bare been employed, 
but the agents most commonly used are alum and lima. Alum, in a strength of 6 grains to 
the gallon, ia an excellent clari&er of muddy water. It has also a bactericidal effeot on 
many water bacteiia. The addition of 6 grains of lime further enhances the clarifying 
effect of these agents. Unfortunately, alum has no baotericidal action on such pathogenio 
organismB as the typhoid bacillus or cholera vibrio. 

Boiling as a method of purifying wader ia excellent, as all organiama are dastToyed, and 
further the amount of hardness in the water is reduced. The main diaadvnntage of this 
method of purification is the fact that the water takes some time to cool sulGciently 
for potable purposes, and, owing to the air being drawn off, the boiled water has rather an 
insipid taste. To overcome this difficulty, various water Bteriliaers have beeu ia the market 
and of some of these mention may he made. 

The Lawrence Patent Water Softener and Steriliser is one in which a epaeial system of 
boiling 19 employed, whereby the free carboniu acid, which holds in solution the carbonates of 
lime and magnesia, is driven off and consequently these carbonates are removed from 1;ho 
water and are deposited in a solid form. The boiling is effected continuously, the water as , 
it is passed through the apparatus being heated progressively until it reaches a state of 
violent ebullition. It is then rapidly cooled and leaves the apparatus only slightly warmer 
than when it entered it. The smaller plants can deal with from 100 to 3000 gallons per 
hour, while there ate large town supply plants treating 50,000 gallons per hour. 

The features which are said to distinguish this system are : — 

1. Low firat coat and low working expensea. • 

2. Absolute efficiency and rapidity of action. 

3. No ohemiealB are used, eioept occasionally a little carbonate of soda, i.e. when it ia 
desired to get rid of permanent hardness. Great simplicity and ease of working, no 
complicated parts, and nothing to get out of order. 

4- The utmost ease of oleani^, only oue-baLf the deposit of a Ume process., and that in 
a solid form. 

A small apparatus of this type has been recommended for use at the Fort, Khartoum, 
where the well water is both hard and impure, and where difficulties as regards transport, 
eta., prevent the river supply being utilised. 

There are also the Forbes^ Water Sterihser and the Naiche^ Automatic Water Sterill^r 
on tbd market. Both of these aterilisera claim the advantage that the air of the water is 
retained in solution. 

The Ford-PalUser^ Drinking Tank is another form of steriliser placed on a oart and 
intended for use in the army. The advantage of this drinking tank is that 50 gallons of 
water can be boiled in an hour, while the cart ia in motion; the tank is kept level 
by means of a gimballed arrangement and the water is cooled by a tank containing saltpetre. 
Faichnie* calls attention to an important point in connection with water supply for troops 
in camp and on the march, viz., the great importance of a pure water supply for 
cleansing vessels used for eating and drinking. If boiling water be not available for washing 
op plates and knives and drinking vessels these may all become infected by the use of unsafe 
water, and the virus may rmnain active for days. Methods of water analysis always 
require time and are quite impracticable in camp aud on the line of march, but the 
difficulty of supplying pure water to the troops is now more or less surmounted by tbe uao 
of the new pattern of army cart, which is fitted with spongea to stop sediment and with 
candles to »top microbes, and can supply 2X0 gallons of water per hour. Where there ia 
difficulty in using carriage transport, as in mountain warfare, mule hltera are found to be 
very serviceable. 

' Simpaon, W. J. (June lat, 1903), " Water Supplies." Journal of Tropieat Medidiu, p. 17a. 

* Simp90n, W. J. (June IMli, 1903), " Wabej Supplies." Jovmal of Tropical Medicine, p. 192. 
' Fopd-Palliaer Drinking Tank. LaJial. June. 1904. 

• Faichaiw, N. (August 31st. 1^7), " Water Supply in Ibe Cawji, on the March, in BaUlfl." BritiaA Vnffcwlj 
Journal. 
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Whea the soldier is &ome distBooe from transport he muet be supplied with meaaB of Watar— 
readily obtaiuing pure water, and the use of VaiUard'a red, white aud blue tablets or ctn^tiKuidi 
Byoiodulea is reuonim ended. These oonaist respectively of — ^1) Potassium iodide 
together with sodium iodide (blue); (3) tartario acid (red); (3) sodium hjpoBulphito 
(white). To purify a litre (nearly two pints) of water, dissolve, simultaneouflly and com- 
pletely, one blue and one red tabl&t in two or three tableapoonfuls of cold water. A yellow- 
brown liquid 13 obtained. Add this to the litre of water to be piiriBed. Shake and mix well. 
After 10 minutes add ono white tablet, and tha yellow wtiter, after shaking, becomee 
colourless And drinkable, The B.c:tion is due bo the liberation of free iodind which. Id a dose 
of 25 mm. to the litre of water, kills with certainty, in 5 bo 10 minutes, the B, iyph<m\i», 
B. call and V. cholerse. In the above operation 60 mm. of iodine are produced. If the 
tablets were dissolved in the whole quantity of water to be sterilised, the amount produced 
would be much leas, hence it is essential to carry out the operation as above described. 

Tablet No. 3 (white), transforms the iodine into iodide, and the quantity of the lAtter 
ia so small that it exerts no injurious influence, These syuiodulea are prepared 
by MM. L{^piQois and Michel, 7, Bue la Feuillade, Paris; and can be obtained from 
A. Lewino, 6, Castle Street, Falcon Square, London, England. 

Evan'a BterlUeing tablets, prepared according to Neafleld's' proeesB, are also useful for 
sterilising drinking wator, and their action consists also in the free liberation of iodine and 
its ultimate transformation. (Evan's sterilising tablets can be obtained from Evans, Sons, 
Lescher and Webb, 60, Bartholomew Close, London, England.) 

The baoteroidal action of Nesfield's tablets was investigated by Windsor,^ who found 
that the addition of one S-grain tablet of mixed iodide and iodate of sodium, and one 
similar tablet qf citric acid to 4 gaUona of water previously aterilieed will liill in one 
minute typhoid aud cholera microbes when these are added and are present in numbers 
esceediug 50,000 per o.c. 

Ghloros,^ a commercial preparation of the hypochlorite of soda, was used extensively 
for the steriLis,atioa of the Lincoln water supply. U»ed in a strength of 1 in 50,000, it was 
found to render the water free from objectionable mioro'organjsmsj and at the same time 
was devoid of harmial properties to the consumer. 

The action of Chloroa depends on the liberation of oiygen, mhioh in its nascent form 
acts as an oxidising agent. For the water supply of large communities, purification by 
filtration is extensively employed, but as this system is not used to any great extent in the 
Tropica, it will only be necessary to refer to the more important points in relation to filtration 
methods. The ordinary filters for public aupplies consist of water-tight basina of varying 
deptha, with aides and door built of cement- In the Bgor are channels for collectiog the 
filtered water. The filter normally is about 5 or 6 feet in depth, and is built up from the 
bottom with stones or pebbles covered by a layer of coarse gravel on which is placed a 
layer of coarse sand and finally a layer of fine sand. The water rests several feet deep on 
the filter surface, and should not be allowed to dow through it at a greater rate than 4 inchcB 
per hour. The purifying action of a sand filter depends on the slimy deposit which 
occurs on its surface. This deposit is composed of finely-divided clay, with powerful 
absorbent properties, and a gelatinous mass consisting of bacilli, streptoooooi, algte and other 
organisms which have been intercepted. Immediately below this Elimy deposit is a layer of 
nitrifying organisms. The formation of this vital layer on the filter may take any time 
from three to tweuty-four hours, and during this period the water which passes through is not 
tree from impurities And should be allowed to run waste. It in easential to fill the filter-bed 
from the top, and the water should be allowed to stand in it at a deptij of 3 feet for at least 
twenty-four hours. 

Band filters require constant supervieioa, otherwise the effects of purifying the water 
are nolU&ed and the filters become a source of danger, filters ought to be covered to 
prevent the poseibihty of their becoming frozen in cold olimatea, and in hot climates to 
prevent the water becoming too warm and favouring the growth of algae. When the slimy 
layer becomes too thick for the water to pass through, it should be removed. The filter 



^ Nesfield, V. B. (Octobar, 1905), "On tlie SteriUsiitioii of DrinldiiB-Water by the Liberation of Free 
Iodine." Journal vf /Vpwjtiiw Med-ioiM. 

» Windsor, C. P. (August, ISOfi), "The Bftcteticidul Power of Nesfield's Method of Puri^ng Wator, 
Imtiitit Medical GtiztHe. 
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Water— should be cleaned at rognlar periods by removing a thin layer of Band hftlf an mch id thiokans 
auUiHimd ajid disturbing the upper part of the remainder of the sand by means of a forit or rake. 
60 as to expose it to the air. This process is repeated till the nppar layer of fine sand is 
redaced to a foot in thickness, after which the whole filter is cleansed. Koch majntains 
that for el£cient filtration the sand should not be below a foot in thjakuess, the rate of 
flow ahould not b^ more than 3"95 inches p«r hour, and th$ number of microbes should 
not exceed 100 per o.o. in the filtered water. 

Tbor© are two systems ol eaad filtration — the slow and the rapid. In the former, the 
process IB dependent on the grftTitation of the water through the filter ; tn the latter, by the 
aid of mechanical contrivanoefl, the rale ol filtration is geuerally about fifty times as great 
as that of the ordinary gravity filter. In these mechanical filters, an artiScial filta of an 
intercepting nature is obtained by the addition of some anbstanoe, usually sulphate of 
alumina, and they are. as a mle^ lo covered vats or tanks and subjected to pressure by the 
admission of compressed air. For domestic purposes the Pasteur- Ch am berland and 
Doultou Slters are useful, as they render the water bacteria free. Asbestos, charcoal and 
similar filters now possess only ao historical interest as they are quite me£Boient. The 
utility of P&steur-Chamberland filters is greatly inhibited in the Tropics owing to the 
frequent muddy ooudition of the water, which completely blocks up the filter, hence 
necessitating frequent cleansing. This may be oTeroome to a certain extent by clarifying 
the water prior to filtration. 

In the Union Pharmaeeutique a simple and apparently harmless method is described for 
purifying potable water.' The method, as described by M. CelestioD Hy, is based <m 
that originally devised by MM. Gerard and Bordes. The water to be purified is first treated 
with a powder coasiBting of one part potassium permanganate to seven parts sodium 
carbonate and slaked lime. After five minutes interval, eight parts of anhydrous ferrous 
sulpliate are added. The method is based upon the fact that potassium permanganate in an 
alkaline solution oxidises organic matter and destroys micro-organisms. The sodium 
carbonate precipitates any calcium sulphate that may occur naturally in the water, and the 
calcium hydrate precipitates any bicarbonate of lime that may be present. On adding 
ferrous sulphate, the excess of permanganato is removed in the form of a dense precipitate. 
The water drawn off from tha precipitate is pure and limpid and contains only a small 
amount of the sulphate of potassium and sodium. Their presence is not at all objectionable 
and there is very little danger in using an excess of either of the powders. Howard Jones,- 
in an interestiog paper^ describes a method of effioieutly removing from reservoirs the 
objectionable smell caused by the presence of algse iu the water supply for Newport. 
Having noted the results obtained iu America by the use of copper sulphate for the removal 
of fllgflB, it wag decided to employ copper sulphate. Ten pounds of copper sulphate were 
tised for every million gallons of water, the copper sulphate being towed in bags behind a 
raft. This treatment was sucoesaful in the oonrse of a few days. 

With regard to the value of storage aa a method of purifying water, Houston' 
maintains that the chief importance of storage lies in the fact that the micro-organisms of 
water-borne disease gradually die in the stroiggle for existence when tbey have to contend 
against the ordinary water bacteria. If water is stored for weeks and months, the 
probability of any harmful baoteria surviving is excessively remote, and, if stored 
BOfBoiently long, is incapable of giving rise to epidemic disease. Accordingly the 
Metropolitan Water Board of London opened two new reservoirs for the storage of 'water, 
which would therefore pass through a sedimentary stage before reaching the filter beds. 
Beference may be made to the presence of Crenothrix in a sample of water which was 
taken from some wclh sunk in the vicinity of Khartoum. A note on Crencthrij: polysptm 
(Cohn), is given by ituUmann,* who found it in the reservoirs supplying water to the town of 
Landabut, in lower Bavaria. He obtained micro-photographs of this alga stEkined with 
oarbol-fuohsine. 



» (April «h, 1905), "Ttio PurifiealiOQ6f PutaUu Wntor." Laiuxt. 

■ Howud iancs (Jhhuatt l«t, 19U7}, " Uopuer SiilpbiiUt TrentmBnt of Beverroin." Puhlit flmfiJL 
p. 244, Vol. XIX., No. i. 

■ HuoabQU, A. C. {June, 1907), " Bcdlmeatation ui the Pormcatiun of Water." Pulilit HeailA, p. fi&8, Vol. XIX.. 
No. 0. 
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HoustOD,'' who has been conducting research work ia London, summartaeQ his 
conolusions regarding tb^ eSacta of storage ou water as follows; — 

(a) It ia inuat dtoirable that tilt questiou of storage aboulcl be looked iit from a geaenil st-iindpoiat, bo as to 
rcadi^T tbe length <!i time dmog w^icli wntei is stored mDre unifunn thiuu»lioiit tlm diHen.'^Lil distrku; hsDce 
the policy of iiieflrGommuDioa,tiuD, nlreftdy btiiog applied to the llltcrcd water, abisuld be extended to the stored 
water as fur ns this is practicable. 

(6) The adTftntagCB accrnio^ from even a few days' etorago may be so material that, exceptionjil cases 
&part, the use of raw DDslored wnter for vitiation purpoaos ahonld etrongly t>c deprijcat(.>d. 

(c) Although, as a counsel of perfection, tbe water aboald possibly ha stored (cir one or two mouths, storage fot 
four wcek-i mrij perli.api«, ia the present sttitft of oar knowledge, be regarded na nflordiiig a BQJRcieDt margiu of 
aafoty. 

{d} It ia possible to determine, with reAsouable accuracy, whether the water being used for filtration 
purposes has been stored anteocdentl; for such n length of time as to give relatiYe (if not abaolulrej assoialice 
that auy htvrmful propertiea it may originally hare po^ifssed have been destroyed Id the process of stonge. 

(d) It is Dot impossible that the a^lditioUnl " safety " conferred by adetjuatd storage may eoraC to be tegrarded 
as a reasonable pretest for dltnLtioa tliroug'h mechanical tiltt^rs, lit specintly rapid rates, thereby elT«ietiug 
cooaiderable ecouomies in the cost ol liltmti<}at as ordinarily practised ; but any d'Cpiutiin: from olil-establiahed 
filtration cuatom ahonld not be entertained in tbe absence of cODTincing experiiQentnl proof of the rcliahility of 
the new proccsti. 

(/) Tbe question of stataga ia one both of qualit/ and qnnntity, and. strictly speaking, the number of days 
it is desirable to Btore water to impiore its qnMlit^ shutild be added to the miaimum nmnber of days of storage, 
which it in neeeasEiry to provide ia guarding against the possibility of a shortnge of water; iicvcrthele«e, 
daring a considerable part of iMCh year, there is an abnndunco of water of relatively good qijality in the 
Thames and the Lea, and tbe existing storage reaerroira arc aoSlcieiitly laige in the oggTeffott, to itdprove 
enormoasly thu water derived from these riven. 

{g) ...(h) The adrantagci accri:iing from ade^aata ntomgc of water are of a general chnmctcr and ore 
not limited to the elimioAtion of danger from typhoid fevtiT. 

Weil's Disease. This comparatively r&re bufe interesting diseaae known under the 
various synonyms of febriie jaundice, in!eottou3 jaundice, epidemic jaundice, GrifiBinger's 
disease, bilious typhoid, is an acute infectioas disease characterised by fever, jaundioe, 
enlargement of the spleen and liver, nephritis, and various norvoua symptoms. Although 
occurring in epidemic formj especially in the summer months, it is not a contagious disease, 
Its geographical distribution ia of intereat. In Smyrna it has been more or less endemio 
ainoa the year 1337, and its recognised presence in Alexandria dat&s from the year 1870. 

Griesinger in Cairo, in 1851 and 1852, called attention to ita peculiar features, and 
differentiated it from yellow fever and bilious remittent fever. At the Kasr-El-Ainy 
hospital, 132 caaea were treated by him, and, as a result of various post mortem examinations 
on cases which died from this fever, he chose the syuonym of Bilious Typhoid, owing to the 
fact that so many organs were afTected. 

In 1866, during four months, 185 caaes were reported from Nauplia in Greeoe, and 
Professor Weil, of Heidelberg, published in 1886 four cases of acute infectious jatmdice 
with swelling of the spleen and nephritis, and since then several oases have been recorded 
from Germany. 

Small epidemics have ocourred in England, the United States and China, and more or 
less doubtful cases have occurred in several towns in Egypt, Greece, Malta. Dalmatia, Syria 
and the Ionian lalatida. Larrey's " yellow fever " in Cairo, in 1800, was probably a form of 
this diaeaae ; and in the British ilsdical Juiimal of 1898, Colonel Crombla noted, amongst 
the unclassed fevers of hot climates, an outbreak occurring in the Central Provinces of 
India which was reported by a native doctor as " yellow fever." 

Anderson-* reported an epidemic in Buxar Central Gao! in India, where sixteen oases 
occurred, and Undoubtedly it may occur in other parts of India and other tropical 

countries, though described tmder other headings. 

This disease generally attacks men between the ages of twenty and thirty, having a 
tendency to affect natives and Greeks, though oases have occurred amongst other 
Europeans. The disease is nob contagious, but one attack eeema to confer immunity. 
It IB not confined entirely to the poorest classes, for many cases, in an epidemic at 
Alexandria, occurred amongst professional men, and its seasonal inoidenoe seems to 
reach the maximom between the months of April and October. 
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Aooording to Sandwith,' thie disorder is undoubtedly a filth disease, >&Dgendered b; 

oontamination with sewage and putrid meat, In Aleiandria it has become more common 

^ni»rf aince the introduotion of a bad system of drainage, and the built of the patients affected 

came from the lowest parts of the town where the sewers empty into ths sea ; while the 

Buburbg of the towD. which are Dot drained at all, rema.LD apparently unaffected. 

The oaase is still obscure, no microbe having yet been described. There is no direct 
evidence that the disease is inaect-borne. Sandwith* ia inclined to tMnk that either 
Oulex fatiifans ot the Stet/oinyCa fascutta IS A likely culprit in trftnemitting it- Taeger 
and NauwOrk, in Germany, believe that the BacUlns proteue jitiorescene IS the C&nse of 
the diseRse, owing to the fact that this bacillus was iso-Iatsd from the urine in cases a£tar 
death had occurred, and because the bacillus was found in ducks and geeae which had died 
in the eamo locality from a disease in which jaundice was the chief symptom. 

The symptoms may ba divided into three stages : 1. Primary fever, lasting three bo five 
daya. 2. Jaundice, about seven to nine days, 3. Secondary fever, lasting about seven to 
nine days. After an incubation period of one or two days, the disease is ushered in by a 
rigor, general pains and vonaitiug and a temperature of 102° to 104°. About the third or 
fourth day. jaundice begios with great enlargement of the lJv$r and spleen together with 
tenderness. Albuminuria also is prBsent, together with a certain amount of sappression 
which may iucrease till urtemia supervenes, The fevor subsides, jaundice and other 
Bymptome disappear, and in the majority of the cases this improvement is followed by a 
secondary fever. 

The nervous symptoms oousiat for the most part of headache, giddiness and perhaps 
delirium, the patient passing more or less into the "typhoid state." Muscular pains, 
especially in the nape of the ueck and the calves of the leg, are intense duriug the first 
stage of the disease, and are greatly increased by pressure, this forming a useful diagnostic 
sign. 

The chief conipli cation is that of hyperpyrexia, and it is observed that the couvale&aence 

is invariably a protracted one. 

The mortality occurs chiefly in those above the age of 40, and may vary £rom 
10 per cent, to 60 per cent. 

The chief pathological conditions present consist of an enlargement of the liver with 
fatty degeneration and ooueamitant cloudy swelling and infiltration of the portal oanal with 
lymphocytes. The spleen is only slightly enlarged. Petechial haemorrhages are frequently 
present in the pleura, peri- and endo-oardium, and capillary hemorrhages are present in the 
stomach and kidneys. Miorosoopioally the kidneys show a lymphocyte infiltration arannd 
the glomeruli. 

Formerly there was some difficulty in diagnosing this disease from relapsing fever, 
but that ditbculty no longer esiste, owing to the presence in the latter of a spirochBBte. It 
has been suggested that this disease resembles yellow fever, hut, as the latter has not been 
known to exist in Egypt, infections jaundice can hardly be confused with it, although some 
observers state that it is a modified form of yellow fever. Its similarity to acute yellow 
atrophy must also be borne in mind. 

Epidemic jaundice occurred iu South Africa during the late war^ but Mathias' 
considered that it was a distinct variety of febrile jaundice which frequently follows 
outbreaks of enteric fever, and that it should not come under the category of Well's disease. 

The treatment is chiefly symptomatic. Bryoe-Orme' records what appears to have 
been a fatal case of infectious jaundice in the Federated Malay States, showing therefore 
that the disease has probably a wider geographical distribution than is supposed, and 
ia not merely confined to the Moditorrflneao Basin. This observer conaidered the case to 
be one of infectious jaundice, the predominating signs and symptoms being intense 
jaundice, enlarged liygr, and albuminuria. There w6rd no indications of the ualainal 
parasite being present in the blood, but there was present a well-marked leucocytosis. 

* Snndwitti, F. M. (January 15th, ItKHj, " Weil's DisooM in Egyp*-" Journal of Tropieal Mtdieim. 
' Sandwith, F. M. (September 17tb, 1904), " luftjctwua Jaundice." BrUish Mtdical JoitrHil. 

» Mflthins, a, B. CSeptembet 17th, 1904), " jBundicc in SouLti Africa." iifitish Mtdical Joar^il. 

* Brycg-Omie, W. (Fifbrunry 29t]i, 1908), "A Fatnl CasQ vt Inteatitfus J»aadic%3 ia the Pedcnxt«rcl Malnj 
StHttH." SriliaA Mtdiatl Jtamai. 
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Whooping Cough. Notwithstanding the large number of investigationB la 
coanectiou with this disease the etiology of whoopiDg cough has oot as yet been determined. 
That it is an undoubtedly iofQCtious, transimssible disease is more or leas recogniBed owing 
to its frequQQt epidemio oharAotor and its ende^micity in certain cities ; iurthennore, it has a 
definite inoubation period. It oocors in the Sudan, but ia not very common. 

According to Ager^* tho disease certainly spreads by contact between childrenj and 
Baginsky states positively that he has observed tranamiaaion by a third person. The virus 
seems to adhere to rooms and furniture, and one attack usually confers immunity. The 
Literature od the bacteriology of this disease ts as confusing as it is extenaive, the most 
striking feature being the lack of unaniouty ia the results. 

Spengler^* was the first to describe an organism in pertussis sputum olosely resembling 
the influenza bacillus in its morphological and biological aspects. 

Czaplewski and HenscP'* found a small, short, polar-staining bacillus slightly larger than 
the influenza bacillus but which grew uphon non-hsemoglobiu media. This organism was 
isolated from sputmn on blood-serum plates. Morphologically, it resembles very closely the 
influenza- like orgapiama of Spengler, Jochmami and Vinceoai ; C^aplewski's results were 
confirmed by Zusch. Davis' oxamined the Bpututn of (31 oasea, and hiB observations point to 
the fact that there is almost oonst,autly present an organism which culturally and morpho- 
logically is identified with the influeuKa baoillas occurring in greater numbers than any 
other organism. This organism was not abundant during the spasmodic stage of the diaease. 
It has been found several days before the whoop began, and as long as six months after the 
disease. 

There i» not, however, s.uffiol6at evidence for or agaiost the specificity o£ this orgaoism 
for whooping cough. Bordet and Gengou found in pieces of membrane brought up by 
patients during coughing paroxysms, very numerous delicate ovoid bacteria usually in pure 
culture, together with numerous leucooytes. These bacteria were soinetimca tapering and 
sometimes so short as to resemble cocei. They were Grs,m-negative. In favour of the 
causal relationship of the micro-organism it is to be noted that well-marked agglutination 
occurred with sera of oonvaleeoents from the disease but not with the sera of healthy personB. 
Similarly, the phenomeoon of the deflection of coniplement$ was shown iu a v«ry high degree 
by this Enicrobe. 

Jochmann and Krause, in 1901, found influenza-like bacilli in the sputum of pertussis 
cases. These orgaiiisnis belonged to three different classes, A, B and G, as determined by 
their reaction to Gram's Btaiu and by their biological properties. Class A contained non- 
G ram-staining, influenza-like bacilli, growing only in the presence of hasmoglobin ; this they 
called the B. pefitissCs eppeHdorf. In four oases they found similar bacilli which, however, 
grew on haemoglobin-free media. They considered this organism the samo as that 
described by Gzapleweki and Hensel. Class C contains a Gram-staining bacillna growidg 
without the presence of hemoglobin. Mageriins believes that the disease is doe to 
a baoiUus growing on the Scbneiderian membrane of the nose. 

With all these ohaervationB the proof that these different organisms are the true cause 
of the disease is still wanting. It is of interest to note that InfluonEa-like organisms have 
been found in normal throats, and also in several other diseases, amongst which may be 
mentioned measles., epidemic cerebro-spiaal meningitis and varicella. In these diseases 
influenza-like organisms have beeD isolated in pure culture from the sputum and from 
throat swabs. 

Ma^ewen^ eUCCegsfuUy conveyed the virus to a healthy cat by feeding it with milk 
containing the sputum and vomited material of typical pertusBia cases, The oat developed 
whooping Dough 17 days afterwards. This experiment appears to show that cats may be 
the means of dissemiuating the diseaso. According to Arnhein, who has made numerous 
post mortems, there ia a marked desquamative catarrh of the larynx and trachea, with 
BWelling of the neighbouring lymph glands. In the diagnosis of pertussis in its early stages, 

' Ager, L. C. [NoTcmber, 1905). Brofiltlsm Medical Journal. 

• Spengler, 0. (Itt97). Dtuiicfu Jtfed. i^ocb., 23, p. 630. 

» CffiipleWBki, E„ and Heosel, B, (1897). Dmtactit it§d. fVoth., 23^ p. 586. 

• Dftffjs, D. & J. (Mnrcli Zod, 1906), " BlK^te^iDlogJ■ OF Whooping Coagh." Jvurnal of I-a/cctimu Diseases. 

• Mjiu«wcu, H. a. (.Taniijiiry IStli, (90S). <■' The Cuaveyance of Witwpin^ CougL from Man to Animale by 
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Whoopiflg Cbarebill states that a differential leucocyte count of the blood is very useful. la moet 
Cough— oas«3 there is a marked leaaocytosis, and in tb'e early o&tarrhal stage, when infeotion is apt 
eotuinucd to spread, there ia a lymphocytosis. Agor mentions, as important diagnostic features^ apart 

from the oharactaristic cough, the preaenoe of aa ulcer on the Jrenum. lingua and the 

occurrence of a heavy white precipitate oE uric acid in the urine. 

Parkinson'* mentions that whooping cough may be simulated by fibro&ia of the Inng. 
As regards treatment, many drugs are in the marked, but no specific ba$ a» yet been 
diacovered either to abort or prevent an attack. 

Mention may be made of a vapour used as an inhalation recommended by Kraos.' 
conaiating of naphthalene 180 parts, camphor 20 parts, eucalyptus oil 3 parts, and pine oil 
3 parts. This ia mixed with boiling water to vaporise it. 

Beryaete strongly reoommeuda the use of warm hatha at a temperature of 103°-10T' F., 
repeated every 6 hotxra. 

Stephens.'* reoommsnda eyringing the ears with warm boracio acid lotion and painting 
the throat with 5-10 per cent, solution of cream in glycerin and water. 

Rothschild''* reoommendB chloroform naroosiaasa successful line of treatment. Various 
antispasmodics, asafoetida, bromides, antipyriiie and belladoticia (n&y be tried together 
with efforts to improve the general health of the patient. 

Yaws. This interesting disease has an extensive geographical diBtribution in many 
parts of the Tropica. It is eBpecially common in many of the islands in the West Indies, 
the Weat Coast of Africa, and occurs in Caylon and in many of the Pacific Islands, notably 
Fiji. It is also prevalent in Assam and Burma. 

Its nomenclature is as interesting fts ita distribution, as it is known under the names 
of Framboesiar Faranga (Ceylon), Furu (Malay), Pian (Indo-China), Coke (Fiji). 

Little is known at present of its distribution in India ; its existence there has been 
confirmed, but its exact extent requires investigation. 

It ia due to the efforts of Gastellani* that light has been thrown upon the etiology 
of yaws; for it was in February, 1905, that this observer announced hie discovery of a 
delicate spiroohiete in the secretion obtained from an ulcer in a case of yaws. In a 
paper" read before the Ceylon branch of the British Medical Aasooiation, he named this 
organism the iy'pirachasta pertentLie. CaataUani's observation was confirmed by Wfcllnian/ 
Fowell and others. 

In further obaervationB made by Caatellani/ spirochflEtea showing differences in 
morphological details were noted in the ulcerative lesions o! yaws. These BpiroehsBtea 
were of a coarser variety and were termed S. obtusa and Q. acum.i»a. 

It is beyond the Bcope of this work to refer to the minute histological ohara<cters of 
the Spirochseta pertejiute, but mention may be made of the dit^culty experienced ia staining 
it. By using, however, Lcishman's method and allowing the alcoholic solution to act on 
the film for five to ten minutes, and the subsequent admixture with distilled water to act 
for half-an-hour to several hours, good staining effects can be obtained. Giemsa's Btaia 
also gives good results. 

In preparations obtained by Loeffler's method of staining for fiagella, CastBllani 
observed in some parasites the presence of an extremely delicate iiagellum at one end^ and 
he considers therefore that the organism should be considered as a Treponevui instead of a 
spirochaite. That the Trepcrnema pertenuif is the causative factor of this disease is notv 
well established. Ncisser, Baermann and Halberstadter" showed that monkeys could be 

■ Parkinsou, A. S. (August, 190B). SeUiater, p. 502. 
> Enna, E. Cl90&). Deulscfii Med. Zail,, p. 8S7. 

* Stephdns, T. (190S). BofpHal. 

* Rothschild, H. de (Msf 23rd, 190G). Atm. md. 

* Castullfioi. A. (Angi^at 15th, 1905). Jtrtimal of TrofiUal Jledicine. 

* Castellaoi, A. [June 17th, 190B). Pajier njad before Cuyloa Braaoh of Britisb MedicaS AasQciatiDO. 
'' WellmBn, F. C. (DeuGmber 1st, 1905). " A Spinjchfete found in Vnws Pupuliu." Journal of Tropical Medutitu. 

■ Ca<itclliLni, A. tNovember 23rd, 19071(. " Notes on the Spirocluetc of Yaws." British MttUmt Jmcmai. 

* Neiaser, A., Baermann and Hulbenrtadter, L. (July lUth, 1906), " Besearohes on the TranamisBion of Yiiwa 
to Moftkeya." Mu»ch. Afed. H'wA., Vol, UII., p. 1337. 

* Artiisle not Liiaaultod ia the original. 
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aucceBsfully inoculated witb material obtained from the granulomata of a typical oaae of 
yawa and (rom the glands of the arm of a case in full eruption. In the lower monkeys the 
first Bymptoma appeared id tweuty-two to ninety-ona days after inoculation, and in the 
anthropoid apes the symptoms appeared in thirteen days. 

Yaws then can be trans iiiitrt>ed from man to monkey, auct once in three attempts the 
authors succeeded in iafscting another monkey from the drgt. Of the internal organs and 
tiasuQS, only the bone-marrow and the cuhital glandsgavQ positive reBults after inoculation. 
These observers further noted an important point, namely, that a monkey could be infected 
with yaws fifteen days after the appearance of a Gyphilitio ohancre, proving that monkeys 
inoculated with syphilis were not immune to yaws. Castellani,' in some further observa- 
tions, showed that the infection of yaws in monkeys i^ a general one, spirooheetes being 
found in the spleen and lymph glands. He conlirraQd the observation of Neiaser and others 
that monkeys BUoGesafuUy inoculated with syphiLia do not become immune to yaws, and 
vici-versa; and by means of the Bordet-Gengou reaction he detected apeoifio yaws anti- 
bodies and antigen. Further, he proved that the specific yaws antibodies and antigen 
were Entirely different from syphilitic antibodies and antigen, thus adding to the obaui ot 
evidence that yaws and syphilis are two entirely different entities. 

Aahburn and Oraig'^ farther support the work of Castellani, and undoubtedly their 
esperiments prove that the Treponema pertetMis is constantly present in the lesions of yaws. 

Befer&noe may be made to the histological characteriatica of the yaws nodulea attidi^d 
by Charlonis, Unna, Glogner and others, including Marshal!,^ who found that the 
Trepmema pertenuiif causes a colliquative Qecrosis of the epithelial struoturea in 'whiab the 
parasite is found in large numbers. Ulceration follows this neoiosis, and there is a new 
formation of epithelium in the form of down growths, which, in time, often degenerate, 
vascular dilatation, leucocyte infiltration and csdcma occurring in the corium. There is no 
endarteritis. There is a peculiar distribution of the polymorphonuclear eosinophiles, and 
Glogner demonstrated the prasenoe of giant oella. 

That yaws and syphilis are two different diseases has been proved now beyond doubt 
by the experimental reaearchea of Castellani, Neiaser and othera, in monkeys, and by the 
obaervatioQ of Charlouis, who, in 1831, showed that patients suffering from yawa could be 
infected with syphilis. 

Yaws not only differs from syphilis in its clinical features, but also in its geographioal 
distribution. The most important points bearing on the specific entity of these two 
diseases may be briefly summarised: — 1. In aon- ulcerative papules, in ths spleen, in the 
lymphatic glanda of yaws, patients &n well as in inoculated mCnkeya, the Trepftiema pertenuU 
is the only organbm present, 2. The e3?tract oif yawa material containing the Treponeitui, 
perteniHs is iafeotive to monkeys. 3. The extract of yaws material from which the 
Treponema pei'tenuit has been removed by filtration becomes inert and monkeys inoculated 
with it do not contract the diseaae. 

Neisser,-' while pointing out the direotions in which yaws and syphilis resemble one 
another, decides that yaws cannot be merely a degenerate form of syphilis, because 
(a) Yaws does not protect against syphilis, and [t] syphilis does not protect against yaws. 

Bobertsou" advances evidence to prove that dies can carry the virus. 

The ooramunicability of yaws still requires investigation. It 5a well known that in 
most cases yawa in conveyed by direct contact from person to person, usually by absorption 
of the virus through a pre-existing abrasion or wound on the surface of the skin. Among 
the natives in Ceyloa, the primary lesion frequently develops in women on the skin of 
the trunk juBt above the hip, due, no doubt, to their method of carrying their children 
astride of their hips. 

AoQording to Jeanselme," the disease is propagated among the adult natives in Indo- 
China by the chopsticks used instead of forks, by the water-pipe which is handed from 
mouth to mouth, and the sleeping raata common to all. 

' Caatollam, A. (July, 1907), " Expcrimentnl InYeatigutioa on FVambcpaia." J^mrtial of ifyjUitf. 

* Ashbam, P. Hf., and Craig, C. P. (OcWber lat, 1907), " Observjitioaa on Treponenm Pertenuia (CaatellBniJ 
of Yiiwa, and th« Siperiraenlftl Production at the DiacftBt; in MoaJtuys." PMlippitte jouraai of Science. 

' >Iaish&)] COutolwr 1st, 1&07), " A Bistologii; Study of Yawa." Phiti/ip-ine Jaumal of HcieKet. 

* Neiaser, A. (March, 1908). Arch, far SehiJi-uitA- Trop. Hgg-, No. 2. 

° KobcTtaon, A. (July ISth, 190B}, " Flies &a Carriers ot Contagion in Vaws." Journal of Troyicai ^tdisint 
aj\d HyifUne. 

* Jeanaelme, E. (NOTember Ilth, ISOA), " Kotea ou Plan," truulated by Sandmth. Britith Medical JoamU. 
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Yaws— The rdle of bitittg-flie« in spreading this diseaae atill requires to be inTOStdgftte^ 

eoniinued Castellaoi'* kae shown that under certain conditions the disease may be Bpreivd by 9ia| 
[yfrisra do»iestica). Moddcr^ suggi^ats that the Ixodes bov's might be the trausmittidH 
agent, but, in a more n^cent paper, ie inolined to believe that the Aryas tioka are coaoemed 
in the gpi'sad of this disease. 

As regards ti-eattnent, Caatellatii^ has fouQd, in obstinate oasea, the mixed method of 
treatraeut to be beat. That observer obtained the moat satisfactory results with iodide of 
potassium, followed either by atoxyl or qmnine or sodium caoodylate. The iodide of 
potaaaium was administered in doses of 1 gramme in milk thrioe daily ; the atoxyl by daily 
auboutaneoua injectiona of O'Oo grammes, and one injeotion of oacodylata of soda or qninine 
cacodylato oontaining 0-05 grammes of the drug. As regards local treatment, the same 
obaerver recommenda the application oE perohloride of merCury 1 in 1000, and dusting the 
granaloiQAta with iodoforni or bofio acid. Foi' ulcerativo lesions he reoomtiietidB the uao 
of 20 per cent, protargol ointment. 

Campbell, Graham,* obtained eno^ouragiag resulta with sodium bioarbonate internally 
ia 4-grain doses, together with the local appb'oation of copper sulphate. fl 

Yaws do69 not appear to be iadigenoua ia the Sudan, but Ensor has reported od™ 
undoubted and oae doubtful case at Kassala, In both Inalaaoes children were affected. 
He suggests that the disease may have been iatrodaoed into this part of the Sudan by Haoaa 
pilgrims from the West Goaat on the way to Mtieca. 

(I have Been one case of supposed yaws in a Sudanese soldier at Khartoum. My own 
opinion is that the diaease was syphilis, and it yielded very rapidly to large doses of iodit 
of potassium, I failed to find 5. pertenttis in smears from the lesions. — A.B.) 

Yellow Fever, It was the excellent investigation of Major Beed and 

oo-workera which led, in 1900, to the discovery of the chief agent in propagating the vii 
They found that a St^ifoniifiafiisciata,vrh:c'h had fed on an iufected case within the first 
three days of the disease could, after an interval of twelve to twenty days, infect a non- 
immune patient arkd invariably transmit the disease. They further observed that fomites 
of all kinds, clothing, boddiug, etc, played no part in the transmission of the virua, and that 
the di&easQ could be transmitted by the injection of the blood of patients affected with, 
yellow fever during the first three days of the disease. fl 

Marchoux, Saliraheni and Simond* during their investigations at Kio confirmed 
Reed's observations, and found that the serum of a patient suffering from yellow fever, 
although virulent on the third day of the attack, was not so on the following day. They 
observed that the virus will pass through a Chamberland F. bougie. They failed to find, 
eitkor in the blood of man or in the mosqaito, the causative agent of yellow fever, but they 
favoured the idea that the micro- organism was of the nature of a apirUin-m..^* 

The B. icteroifles of Saaai'elli, Tombleaou's hacidm and Pinlay's protosooj* must now be 
looked upon as matters of historical interest only, for the organism of yellow fever, whio^ 
has been declared by eome to bo ultra-microsoopio, has yet to bo disoovered, H 

As regards tha transmitting agent, the file(jom\/i'afajtciata,&om6 interesting facts hftTB 
been elucidated. Marchoux' ana his colleitgueB found that the Stegomyia was DOt 
dangerous till after an interval of at least twelve days had elapsed sinoe its laat feed on the 
virulent blood of yellow fever oases, and that the mosquito bite was much more dangerous 
later than shortly after the insect acquired infection. Borne further investigation 
by MarohouK and Slmoud"* into the Uie-history of S. fatciata, shows that it oan bite maa, 

' OastelUai, A. (Jaly lat, 1905), " Esperimeatal laviJBtigiition on Ftnmbceaia Tropirai." Journal of Bygiau. 

« Modder, E. E. (June 1st, 1907, and Noveialjer 15th, 1907), "Transmission of Yftws by Tiolo." J'aufnal ff 

Tropical Mtdieine and Hj/gime. 

* CiwtcU»ni, A. (November 23rd, 1907), " ObsOTvatioHB on the Treatment of Ybwb," Lanwl. 
■• GrahitiQ, Camplwii [November lllh, 1905), *' Notos oa FramlxBBio TropiuR." Bfitivh Mtdteal Journat. 

* MnrchouA, B., Saliraboni, 1., mid Bimond, P. L. (Novcinljer, 1903)/' Report of French Umioa at 
^Nit. rte riJtalitut raatenr. 

* [Jane 15th, 1906), " French Yellow Fever Missiaa to Rio." Journal a/ Tropical Meditifn. 

' Marcshoiut, E., and Simond, P. L. (Jmiuftry nnd Ftbruary, 190ft). "Report of Fren-:h MiaBJoti." ^na, d* 
VlHttitut Pi atria; 

* CD0>»mber Ist, ld06). Snd, Srd, 4th " Mamairs »f Frcacb MissioD to Rio tn tttiidy Yellow Fever." Jvumalr^ 
of TropUnl Me4kiM. 

* Article npt cwnsulted in tho origJnaL. 



either by day or by night, from the first Aa.j of its aduU life. Aiter a faw liaye, howeTer Yellow 
^particularly after laying her first batch of eggs — the female only bites during the night, Fever- 
and it therefore followa that man becomes iufected almost invari&bly during the hours of eoHtiavt 
darkness. Their experimeats on the ooaveyance of yellow fever by mosquitoes other than 
iS./ajrciaio, proved negative. Inmost other speoiea of mosquito the female invariably dies 
immediately after laying her first and only batch of eggs, and this oircuroBtance hardly 
admits of BufScieTit time for the virus to develop within htir. Marohoux and Simond 
observed that the female 8. fa^cCata was capable, after having bitten yellow fever 
patients, of transmitting to its offspring the power of infecting other human subjects with 
the disease; but Hosen&n and Goldberger'* failed to coiToborate this. The French 
CorQ mission^* further note* that the S- fasciata requires hutuan blood for the development 
of her eggs, and that when the blood in dead, infected Stegitnujix is ingested by non-infected 
mosquitoes, infection of the latter results. 

Among the special characters of the S. faecCata which affects its rdle as a carrier of 
yellow fever, Carter** notes the fact that it can be conveyed by vessels indefiaite 
distances, and in greater numbers in sailing vessels than in steam-shipa. It appears to 
have a long life-history, 154 days being recorded as the duration of life of an infected 
insect ; further, it is a domestic mosquito, breeding in cisterns, yards and puddles. 

With reference to the longevity of the S. fasciata on sailing vesaels, a serious question 
arises in oonneotion with the spread of yellow fever into Asia via the Panama Canal. 
Manaon** was the first to direct the public attention to this all-iutportant point, and 
recommended systematia examination and thorough prophylactic measures adapted towards 
the deetruetion of the Steg&mrjia on all vesaels passing through the Canal. Although the 
excellent work of Reed and other observers has most concluaively shown that the 
Stegomifia fnaciata, is the transmitting agent of the yellow fever virus, it is of interest to 
note that quite recently Tbarra/* in an epidemic -which occurred in Cuba, quotea nine 
cases in which the disease developed after sis days' hypothetical exposure to the supposed 
mosquito infection, but in reality this mosquito infection, he flays, could not possibly have 
eifisted, and he therefore disputes the theory that the mosquito Is the exclusive carrier of 
the diseaae. 

Various eiperimeats^ too numerous to be mentioned here^ have been carried out in 
connection with the virus of yellow fever. Marohoux and Simond found that the virulent 
semro lost its efficacy at a temperature of 65" C, a point which was previously observed 
by Keed and others, and that the serum loses its power of infection after exposure for 
48 hoars to the air; further, if kept at a temperature pf 24'^-30'^ C, it is powerless at the 
end of 49 hours. 

Attempts by Marohoux and Simond to infect auimata with yellow fever by 
Bubtnitting them to the bites of infected .S, fasciata failed. Wolferstan Thomas," however, 
succeeded in infecting a chimpanzee with a benign attack of yellow fever, when infected 
Stegomyias were allowed to feed on it. 

The inoubatioQ period of yellow fever is usually three days, sometimes five, and in one 
authenticated case aix days^ but the French observers, Marohoux and Sioiond, extend it 
to thirteen. It is beyond the scope of this Review to discuss the symptoms and treatment, 
hut mention may be made of the Bucceea obtained by Sternberg's method of treating hia 
cases with alkalies, and, judging from statistics, this method augurs well. The question of 
prophylaxis is an important one, and one which should be carried out vigorously from the 
outset. Non-infected Siegomrjm should be prevented from biting the sick, and infected ones 
from biting the healthy. To this end all collectiona of water should be abolished or covered 
with oil, and all Gisterna covered with copper-wire gauze. Early notification is essential. 

The paticbt should be segregated during the infi«<ctive period and infected mosquitoes 
prevented frou3 escaping from the room. All doors, windows and apertUios should be 
securely screened with gauze, and so also the patient's bed. While the breeding -places are 

' Roaenau, — and Ooldberger, — (1906), Yellow Pever Inatitute, BullBtin No. 1&. 

■ (Jqoe ISth, 190C), "Frenoh Com mission to Rig." Journnl of Tropical Malieine. 

' Carter, — (May 14th, 1901), "Some ChuracteriBtica of Stegomyia Fasciata, which affect ita conTCjanoe 
of Yelliow Fever." Afedical JteKord. 

* Manson, P. (Marcb 7tb, 1903), " InCroduction of Yellow Fevei into Aaia.." Laneet. 
' Ybarra, A. M. F- {October, I'QO?), " Recarrence of Yellow FeTer in GeIm," Taraa Mfdiml Jownal. 

• Tbomaa, W. (Janiiary lOlli, 1907), " Yellow Fever id the Chimpanzee." British Afedieal Journal, 
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Tdlew guarded the adnlt insects shoold be destroyed by Bolphor or formaldehyde fomigation. 

Ferer— which should be carried out efficiently. (Bee " MoBquitoes," page 135.) For the fumigation 

eontiMted of the room, pyrethnim burned in the proportion of one pound per thousand onbio feet. 
An exposure of two hours will stupefy me mosquitoes, causing them to fail to the 
ground whence they can be swept up and burnt. For the purpose of freeing a ship 
from mosquitoes, the holds should be fumigated with sulphur and ^e bilge tanks oovered 
with a film of crude petroleum. 

It is essential that shipping should be under rigid inspection. If yellow fever has 
occurred on board a vessel, ^e case should be isolated in a quarantine hospital free from 
Stegomyia, and the crew prevented from communicating with the shore for a period of ten 
to uiirteen days. 

A point in relation to 8. faaciata may be noted, viz., the United States Bureau of 
Entomology have discarded the term £1. fatciata for that of 8. caioput.^* 

Recently new light'* has been thrown upon the original discovery of the part played 
by the mosquito in yellow fever and malaria. 

Dr. Aristides Agramonte, in a recent article in the Oronica Medico Quirurgica de la 
Habana on sporadic cases of yellow fever, informs his readers that the credit of being the 
first observer to call attention to the part played by the mosquito in yellow fever and 
malaria is due to the late Dr. Beauperthuy ; for it was as far back as 1853 that Beanpertbuy, 
writing in the May number of the Qaceta Offided de Oumana, said that the affection known 
as yellow fever is due to the same cause as that producing intermittent fever, and that both 
diseases are caused by the bites of mosquitoes. It is of interest to note how aoonrate 
Beauperthuy's observations on yellow fever were in the light of our present knowledge of 
this disease; and, in fact, his remarks on the subject of fevers in general are remarkably 
close to the truth. 

Unfortunately, Beauperthuy's theories did not receive, at that time, the reoognition that 
was due to them, and it is but fitting and just that this observer should receive the credit 
of being, so far as at present known, the first to suggest the role played by the moBquito in 
connection with yellow fever and malaria. 



» "The American Term for BtegomylaPaacista" (January 12th, 1907). BrUiih MedicalJotimal. 
• " A Pioneer in Besearch on YeUow Ferer " (Ma; 30th, 1908). Sritiih Medical Jimmal, p. 1308. 

* Article not coDsoIted in the original. 
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